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DIRECTOR'S  REPORT 
The  Crop  Diversification  Centres  North  and  South  (CDC-N  &   S)  are  work  units  of  Alberta  Agriculture,  Food 

and  Rural  Development's  Plant  Industry  Division.  Staff  conduct  applied  research,  extension  and  development 

programs  working  cooperatively  with  other  research  organizations.  The  Centres’  mandate  of  crop 
diversification  and  industry  development  is  achieved  by  maintaining  close  and  active  working  relationships 
with  industry  organizations  and  commodity  groups. 

There  was  major  re-organization  within  Plant  Industry  Division  in  1995,  the  format  of  this  annual  report 
reflects  those  changes.  The  Alberta  Tree  Nursery  and  Horticulture  Centre,  Edmonton  was  renamed  the  Crop 

Diversification  Centre-North;  the  Alberta  Special  Crops  and  Horticultural  Research  Centre,  Brooks  was 

renamed  the  Crop  Diversification  Centre- South.  Program  management  at  both  Centres  was  reorganized. 

Horticulture  programs  at  both  CDC-N  and  S   were  consolidated  under  the  Horticulture/ Apiculture  Unit. 
Special  Crops  and  Laboratory  programs  were  consolidated  under  the  New  Crop  Development  Unit.  Both  the 

Horticulture/Apiculture  and  the  New  Crop  Development  Units  are  managed  from  Brooks.  The  Shelterbelt 

program  was  consolidated  under  the  Agro-forestry  Unit  and  is  managed  from  Edmonton.  Forage  and  cereal 
variety  testing  were  consolidated  under  the  Forage  Unit,  which  is  managed  from  Lacombe. 

The  Horticulture/Apiculture  Unit  is  responsible  for  all  horticulture/apiculture  commodity  based  programs 

including;  Apiculture,  Fruit  crops.  Greenhouse  crops,  Nursery  crops.  Potatoes  and  Vegetable  crops.  The  Unit 

also  manages  programs  in  plant  pathology,  micropropagation  and  market  development,  with  specific 

responsibilities  for  Dutch  Elm  Disease  and  Farmers’  Markets.  This  unit  provides  Administrative,  Farm  and 
Equipment  repair  support  to  the  New  Crop  Development  unit,  the  Forage  unit  and  the  Agro-forestry  unit. 

The  New  Crop  Development  Unit  is  responsible  for  Special  Crop  development.  Plant  Pathology,  Weed 

Science,  Post  Harvest  Technology,  Food  Science  and  Soil  and  Water  Agronomy.  This  unit  provides  plant 

pathology,  weed  science,  post  harvest  technology,  food  science  and  soil  and  water  agronomy  support  to  the 
Horticulture/Apiculture  unit  and  the  Forage  unit. 

Staff  of  the  Horticulture/Apiculture  Unit  continued  their  active  involvement  with  the  Alberta  Horticultural 

Congress  by  serving  on  organizational  committees  and  acting  as  resource  speakers.  Staff  were  also  actively 

involved  with  the  Alberta  Potato  Research  Association,  the  Pulses,  Vegetables  and  other  crops  committee  of 

the  Alberta  Agriculture  Research  Institute  and  the  Council  of  Alberta  Horticultural  Industries.  Staff  of  the 

New  Crop  Development  unit  actively  participated  in  the  organization  and  in  resourcing  a   Special  Crops 

Conference,  “Opportunities  and  Profits”,  held  in  Calgary  during  July. 

Departmental  product  teams  continued  to  involve  a   number  of  staff  from  both  CDC  -   N   &   S.  Betty  Vladicka, 
Mohvuddin  Mirza,  Piara  Bains,  Kenn  Tuckey,  Clive  Schaupmeyer,  Janet  Panford  serve  on  the  Horticulture 

Product  Team;  Henry  Najda  serves  on  the  Forage  Product  Team;  Refe  Gaudiel,  Rudy  Esau  and  Tom  Krahn 
serve  on  the  Special  Crops  Product  Team. 

Budget  reductions  continued  to  impact  the  operations  of  both  Centres.  Additional  efforts  were  focused  on 

obtaining  outside  funding  to  assist  with  operations.  In  this  connection  funding  was  received  from  Alberta 

Agricultural  Research  Institute  (AARI)  Direct  Funding  Program,  AARI  Matching  Grants  Program,  Alberta 

Market  Gardeners  Association,  Alberta  Potato  Research  Association,  Chemical  Companies,  the  Council  of 

Alberta  Horticultural  Industries  and  other  industry  organizations. 
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Staff  changes  in  the  Horticulture/Apiculture  Unit,  in  1995  included  the  commencement  of  Christine  Murray, 

as  the  Nursery  Crop  Specialist,  while  Jim  Letal  (Seed  Potato  Specialist)  left  the  unit  to  become  manager  of 

the  Soil  &   Crop  Diagnostic  Centre.  Vikram  Bisht,  (Plant  Pahtologist)  was  assigned  the  Seed  Potato 

Program.  Bil  Wise  became  the  permanent  farm  manger  at  CDC-S  and  Shelley  Barkley,  (Information 
Officer)  was  transferred  from  superwage  to  a   permanent  position. 

In  the  New  Crop  Development  Unit,  Stanford  Blade  was  hired  as  the  New  Crop  Specialist  at  CDC-N.  Neil 

Clark  was  transfered  to  CDC-N  from  CDC-S  to  fill  the  New  Crop  Technologist  postition,  and  Shelley  Woods 

replaced  Neil  as  the  Soil  &   Agronmy  Technologist  at  CDC-S.  Kan-Fa  Chang,  (Plant  Pathology)  was 

transfered  from  the  Horticuture/Apiculture  Unit  at  CDC-N  to  New  Crop  Develoment  at  CDC-S.  Elizabeth 
Russell  and  Linda  Ost  were  transfered  from  superwage  to  permanent  positions. 

George  Grainger,  former  Director  of  CDC-N,  continued  on  long  term  disability. 

This  annual  report  is  prepared  as  a   summary  of  ongoing  research  and  technology  transfer  programs  at  the 

Centres.  More  information  on  any  program  area,  including  detailed  research  reports,  is  available  on  request. 

Thomas  R.  Krahn.  P.Ag. 

Director,  CDC-S 
Leader,  Horticulture/Apiculture  Unit 

krahn@agric.gov.  ab.ca 
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Administrative/Management  Support  Section 

This  section  provides  management  and  administrative  support  to  the  three  work  units.  Support 
including  purchasing,  accounting,  budgetary  control,  personnel  services,  library  and  hostess 
activities,  computer  and  automated  information  processing,  and  general  office  management. 

Management  Staff: 

Thomas  R.  Krahn,  B.  Sc.  (Ag),  M.Sc.,  P.Ag. 

Dr.  Ronald  J.  Howard,  B.S.A.,  M.Sc.,  P.Ag. 
E.  Brendan  Casement 

Director,  CDC-S 
Leader,  Horticulture/ Apiculture  Unit 

Leader,  New  Crop  Development  Unit 

Acting  Leader,  Agro-Forestry  Unit 

Administrative  Support  Staff: 

Huber  Ellis 
Priscilla  Petersen 
Anna  Moeller 

Betty  Ann  Humphreys 

Mayumi  Tanigami-Bunney 
Sandra  Day 
Shelley  Barkley,  Dipl.  Hort. 
Linda  Hansen 
Pat  Fulton 
Sharon  Peterson 
Helen  Rekrut 
Vicki  Noel 

Administrative  Officer,  CDC-S 

Secretary  &   Personnel,  CDC-S 
Accountant,  CDC-S 

Receptionist  &   Timekeeper,  CDC-S 
Administrative  Support,  CDC-S 

Administrative  Support  (wages),  CDC-S 
Information  Officer,  CDC-S 

Office  Manager,  CDC-N 
Administrative  Support,  CDC-N 

Receptionist  &   Timekeeper,  CDC-N 
Shelterbelt  Secretary,  CDC-N 

Courier,  CDC-N 

Operational  budgets  continue  to  be  reduced.  Travel,  material  and  supply  purchases,  fixed  asset 
purchases  and  casual  manpower  hiring  were  all  affected.  Reduced  budgets,  were  partially  offset 

by  funding  from  non-line  sources.  Tins  outside  funding,  while  supportive  to  research  programs, 
created  additional  administrative  work  for  both  accounting  and  personnel  staff. 

Computer  hardware  and  software  was  upgraded  at  each  site.  Staff  became  more  conversant  with 
the  use  of  electronic  mail.  Training  was  provided  for  the  Windows  operation  system.  Word 
Perfect  6. 1   and  the  Internet.  Staff  also  initiated  the  process  of  publishing  information  in  the 
electronic  media,  by  placing  information  on  the  AAFRD  World  Wide  Web  Site,  Ropin  the  Web. 
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Site/Farm  Operations  Section 

This  section  has  responsibility  for  farm  operations,  machinery/vehicle  maintenance,  equipment 
construction,  shop  operations  and  grounds  maintenance.  Activities  and  operations  vary  between 
CDC  -   N   &   S,  but  generally  include  site  development;  shelterbelt  planning,  planting  and 
maintenance;  irrigation  application  and  system  maintenance;  land  preparation;  management  of 
crop  rotations;  and  chemical  application. 

Section  Staff: 

Farm  Manager,  CDC-S 
Farm  Manager,  CDC-N 

Senior  Mechanic,  CDC-S 

Mechanic,  CDC-S 
Maintenance  Service  Worker,  CDC-N 

Irrigation  Technician,  CDC-N 

Welder,  CDC-N 
Chemical  Applicator,  CDC-N 

Grounds  Technologist,  CDC-S 

William  Wise 
David  Wearmouth 
Roland  Williams 

Barry  Merkl 
Brian  Petherbridge 
Steve  Milne 
Gerhard  Dames 

Roy  Marquardt 
Greg  Feth,  Dipl.  Hort. 

Activities  at  CDC-N 

Further  reduction  in  the  production  of  shelterbelt  trees,  reduced  the  demand  on  farm  support  staff 
for  help  with  planting  and  harvesting  of  trees  and  shrubs.  A   portion  of  the  land  previously 
operated  by  the  Centre  (the  land  west  of  18th  Street  and  North  of  Fort  Road)  was  returned  to 
Alberta  Public  Works,  Supply  and  Services  for  management  purposes.  Several  acres  of  land  on 
the  main  site  were  rented  to  a   private  vegetable  producer.  Another  local  vegetable  producer 
rented  storage  from  the  Centre  and  also  continued  to  use  the  hydrocooler  on  the  site. 

Alberta  Public  Works,  Supply  and  Services  privatized  building  maintenance  at  CDC-N. 
Additional  laboratory  space  was  constructed  in  the  seed  extraction  building. 

The  underground  fuel  tanks  at  the  Centre  were  replaced  with  above  ground  storage  tanks,  as  part 
of  an  overall  plan  to  replace  all  underground  storage  tanks. 

Activities  at  CDC-S 

Development  continued  at  the  Bow  Island  sub-station,  funding  was  received  to  construct  a   plot 
road  and  to  install  lateral  move  irrigation  systems.  This  work  was  completed  prior  to  the  1996 
growing  season. 

The  chemical  pit  associated  with  building  #23  was  replaced  with  chemical  waste  storage  tanks. 
Building  #23  itself  was  also  renovated  to  bring  it  up  to  current  health,  safety  and  fire  codes. 
Also,  the  underground  fuel  tanks  at  the  Centre  were  replaced  with  above  ground  storage  tanks,  as 
part  of  an  overall  plan  to  replace  all  underground  storage  tanks. 

Shelterbelt  renovation  continued,  with  the  removal  of  the  Hawthorn  shelterbelt  in  plots  70,  71,  72 &   73. 

The  Centre  provided  the  Town  of  Brooks  a   site  for  a   tree  production  nursery  and  provided  a   site 
to  the  Tree  Improvement  Centre  from  Smoky  Lake  for  a   genetics  experiment. 
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Horticulture/Apiculture  Staff 

Vegetable  Crops  Program 

Belinda  Choban 
Cecilia  Mclsaac 

Dr.  Paul  Ragan,  B.Sc.  (Ag),  M.Sc. 
Wesley  Johnson,  Dipl.  Hort. 

Seed  Potato  Program 

Dr.  Vikram  Bisht 
Jamie  Motta 

Dominique  Bizon  (To  March  1995) 

Greenhouse  Crops  Program 

Dr.  Mohyuddin  Mirza 
Muhammad  Younus 

Wanyu  Chen 
Jim  Calpas,  B.Sc.,  M.Sc.  (Ag),  P.Ag. 
Art  Tellier,  Dipl.  Hort. 
Patricia  Cote  (Superwage) 

Nursery  Crops  Program 

Dr.  Christine  Murray,  B.Sc.  (Ag), 
Nigel  Seymour,  Dipl.  Hort. 
Thean  Pheh 

Potato  Program 

Clive  Schaupmeyer,  B.Sc.  (Ag),  M.Sc.,  P.Ag. 
Cathy  Feth,  Dipl.  Hort.,  B.S.A. 

Fruit  Crops  Program 

Lloyd  Hausher,  B.Sc.  (Ag) 
Te-Sen  Pih,  B.Sc.,  M.Sc. 

DED 

Janet  Feddes-Calpas,  Dipl.  Hort. 

Vegetable  Crops  Specialist,  CDC-N 
Technologist,  CDC-N 

Vegetable  Crops  Specialist,  CDC-S 
Technologist,  CDC-S 

Seed  Potato  Specialist,  CDC-N 
Seed  Potato  Technologist,  CDC-N 
Seed  Potato  Technologist,  CDC-N 

Greenhouse  Crops  Specialist,  CDC-N 
Laboratory  Technician,  CDC-N 

Laboratory  Technician,  CDC-N 
Greenhouse  Crops  Specialist,  CDC-S 

Technician,  CDC-S 
Technical  Aide,  CDC-S 

Nursery  Crops  Specialist,  CDC-S 
Technologist,  CDC-S 

Research  Technologist,  CDC-N 

Potato  Specialist,  CDC-S 
Technologist,  CDC-S 

Fruit  Crops  Specialist,  CDC-S 
Technologist,  CDC-S 

Technician,  CDC-S 

6 



Apiculture  Program 

Kenn  Tuckey 

Doug  Colter 

Provincial  Apiculturist,  CDC-N 

Apiculturist,  CDC-N 

Marketing 

Betty  Vladicka 
Simone  Demers  Collins 

Horticulture  Development  Officer,  CDC-N 

Farmers'  Market  Administrator,  CDC-N 

Tissue  Culture  Program 

Kris  Pruski 
Tina  Lewis 

Tissue  Culture  Specialist,  CDC-N 
Laboratory  Technician,  CDC-N 

Pathology  Program 

Dr.  Piara  Bains 

May  Yu 
Research  Scientist,  CDC-N 

Technical  Aide,  CDC-N 

Agroforestry  Unit 

Shelterbelt  Program 

Brian  Breneman 

Rulie  Bok-Visscher 
Simone  Dalpe 

Crystal  Moore 

Shelterbelt  Production  Specialist,  CDC-N 

Technician,  CDC-N 
Seed  Technologist,  CDC-N 

Laboratory  Technician,  CDC-N 
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Unit  Administration 

New  Crop  Development  Unit 

Dr.  R.J.  Howard,  B.S.A.,  M.Sc.,  P.Ag. 

Food  Science  Technology  Program 

Dr.  J.A.  Panford,  B.S.A.,  M.Sc. 
J.A.  Calderon,  Dipl.  Chem.  Technol. 

Special  Crops  Program 

Dr.  R.G.  Gaudiel,  B.S.A.,  M.Sc. 
C.J.  Wildschut,  Dipl.  Hort. 
E.A.  Russell,  Dipl.  Hort. 

L
.
 
M
.
 
 

Ost Special  Crops  Program 

R

.

 

J

.

 

 

Park,  B.Sc.Ag.Sci. 

Special  Crops  Program 

Dr.  S.F.  Blade,  B.Sc.,  M.Sc. 
N.F.  Clark,  Dipl.  RRT. 

Soil  and  Water  Agronomy  Program 

Dr.  R.C.  McKenzie,  B.S.A.,  M.Sc.,  P.Ag. S

.

 

A

.

 

 

Woods,  B.Sc.,  M.Sc. 

Plant  Pathology  Program 

Dr.  R.J.  Howard,  B.S.A.,  M.Sc.,  P.Ag. 
Dr.  K.F.  Chang,  B.Sc.,  M.Sc. 

M

.

 

A

.

 

 
Briant,  

Dipl.  
Hort. 

Post-Harvest  Technology 

Dr.  J.D.  Holley,  B.Sc.,  M.Sc. 

Weed  Science 

R.  Esau,  B.S.A.,  M.Sc.,  P.Ag. 
B.E.  Kruger,  Dipl.  Agr. 

Unit  Leader 

Food  Scientist,  CDC-S 
Analytical  Laboratory  Technician,  CDC-S 

Research  Agronomist,  CDC-S 
Technologist,  CDC-S 
Technologist,  CDC-S 
Technologist,  CDC-S 

Agronomist,  FCDC 

Breeder/ Agronomist,  CDC-N 

Technologist,  CDC-N 

Research  Agronomist,  CDC-S 
Technologist,  CDC-S 

Plant  Pathologist,  CDC-S 
Plant  Pathologist,  CDC-S 

Laboratory  Technician,  CDC-S 

Post-Harvest  Scientist,  CDC-S 

Weed  Scientist,  CDC-S 

Technologist,  CDC-S 



Forages  Unit 

B.  Nelson, 

H.  Najda,  B.Sc.,  M.Sc.,  P.  Ag. 
A.  Kruger,  Dipl.  Agr. 
D.  Braaten 

Unit  Leader,  Lacombe 

Forage  Specialist,  CDC-S 
Technologist,  CDC-S 

Technologist  (seasonal) 



Potato  Program 
Program  Leader:  C.  Schaupmeyer1 

Technologist:  C.  Feth2 

The  objectives  of  the  Potato  Program  are  1)  to  assist  in  the  selection  and  development  of 
improved  potato  cultivars  and,  2)  to  establish  methods  for  improving  quality  and  maximizing 

economic  yields  in  Alberta's  potato  industry.  These  objectives  are  accomplished  through  research, 
extension,  and  service. 

Research  Projects 

Potato  Cultivar  Improvement 
CDC-S  is  one  of  five  cooperative  tests  sites  in  the  Prairie  Potato  Breeding  Program.  The 
program  is  managed  by  the  Agriculture  Canada  potato  breeder.  Dr.  Dermot  Lynch,  who  makes 
crosses  at  the  Lethbridge  Research  Station  and  makes  preliminary  selections  at  the  Vauxhall 
substation.  Final  testing  is  done  at  the  regional  sites.  Performance  of  test  lines  in  the  regional  trials 
is  evaluated  by  the  breeder,  test  site  cooperators,  and  industry  staff. 

The  primary  objective  of  the  breeding  program  is  to  select  improved  potato  varieties  adapted  to 
the  southern  Prairies.  Varieties  needed  by  the  industry  include:  a   chipping  variety  that  is  more 

disease  resistant  than  “Norchip,,  and  is  more  stable  in  long-term  storage;  a   chipping  variety  that 
will  yield  well  and  chip  by  the  third  week  in  July;  an  attractive  fresh-market  red  potato  that  holds 
colour  in  long-term  storage;  a   maincrop  fresh-market  and  French  fry  netted  potato  that  is  earlier 

than  “Russet  Burbank”  and  has  better  quality. 

Three  new  cultivars  were  released  from  the  Prairie  Potato  Breeding  Program  in  the  past  few 

years:  “Niska”,  a   maincrop  chipper  that  stores  well  in  long-term  storage;  Ptarmigan,  for  early 
fresh  market  and  chipping;  and  Amisk,  a   clonal  variant  of  Ranger  Russet. 

CDC-S  participates  in  cultivar  evaluation  in  three  ways.  First,  as  a   cooperator  in  the  Prairie 
Regional  Potato  Trials,  we  plant  and  manage  five  cultivar  evaluation  trials  containing  about  400 
lines.  Second,  we  produce  seed  for  the  five  regional  trial  sites  in  the  Prairies.  Third,  we 
participate  with  industry  in  the  evaluation  of  advanced  cultivars  that  have  graduated  from  the 
regional  trials.  We  also  cooperate  in  the  Cross  Canada  Chip  Trial  and  North  Central  Trial. 

Prairie  Potato  Regional  Trials 
Approximately  400  lines  were  grown  in  five  Regional  Trials  at  Brooks.  Data  were  collected  on 
30  to  40  agronomic  and  quality  factors  including  yield,  maturity,  specific  gravity,  culinary  and 
processing  quality.  Data  from  these  trials  were  sent  to  Dr.  Dermot  Lynch  at  the  Agriculture 
Canada  Research  Station  in  Lethbridge  for  analysis  and  summarization  for  the  Prairie  Potato 
Breeding  and  Selection  Committee.  Data  from  the  regional  trials  are  published  in  the  annual 
report:  Progress  Report,  Prairie  Potato  Regional  Trials ,   which  is  available  from  Agriculture 
Canada. 

1   schaupm@agric.gov.ab.ca 

2   fethc@agric.gov.ab.ca 
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Alberta  Potato  Industry  Cultivar  Evaluation 
Potato  Industry  Cultivar  Trials  are  undergoing  change.  The  trials  were  originally  established  to 
evaluate  (on  a   commercial  scale)  new  potato  cultivars  that  have  graduated  from  the  Prairie  Potato 

Regional  Trials.  The  trials  enabled  growers  and  processors  to  gain  first-hand  experience  with  new 
cultivars  in  the  field  and  processing  plant.  Three  years  ago  the  Prairie  Potato  Breeding 
Consortium  was  established  and  responsibilities  for  industry  evaluation  are  evolving.  The 

consortium  is  a   corporation  funded  by  membership  fees  paid  by  five  groups  (processors,  grower- 
owned  companies,  and  grower  organizations)  from  the  three  prairie  provinces.  Fees  are  used  to 
pay  for  research  studies  directly  related  to  consortium  varieties. 

Breeding  lines  entering  the  registration  trials  in  the  Prairie  Potato  Breeding  Program  are  available 
for  tendering  to  consortium  members.  The  first  tendering  process  was  started  in  late  1995. 

Successful  bidders  will  be  assigned  either  exclusive  rights  or  non-exclusive  rights  and  will  be 

authorized  to  control  the  production  of  seed.  They  will  be  required  to  pay  a   “royalty”  to  the 
consortium  for  the  right  of  ownership.  The  owners  of  consortium  varieties  will  be  responsible  for 

market  development  of  the  varieties  thus  reducing  the  role  of  CDC-S  in  this  process.  The 
consortium  was  incorporated  for  three  years  and  continuation  will  depend  on  the  wishes  of  the 
members. 

In  1995,  CDC-S  increased  seed  of  approximately  thirty  consortium  varieties  for  trials  in  1996. 

Potato  Cultural  Research 
Three  production  research  studies  were  conducted  in  1995. 

Funds  were  received  from  the  Alberta  Potato  Research  Association  (APRA)  for  the  third,  and 

final,  year  of  a   project  to  study  the  effects  of  in-row  spacing  on  the  yield  and  size  distribution  of 
four  potato  cultivars  under  dryland  production  in  Central  Alberta.  The  cooperation  of  Dr.  Rick 
Knowles  and  staff  at  the  University  of  Alberta  is  greatly  appreciated.  University  staff  planted, 
maintained  and  harvested  the  research  plot. 

Potato  program  staff  greatly  appreciate  funding  by  Alberta's  potato  growers  through  the  APRA. 

Effects  of  Four  In-Row  Spacings  on  the  Yield  and  Size  Distribution  of  Four  Varieties  of  Potatoes 
Grown  in  Non-Irrigated  Plots  in  Central  Alberta 

Research  in  Alberta  and  elsewhere  has  shown  that  the  productivity  of  seed  tubers  increases  as 
their  average  tuber  size  decreases.  In  many  potato  production  areas  seed  tubers  greater  than 
about  300  g   are  not  recommended  for  cutting  and  planting.  Studies  on  irrigated  soils  in  Alberta 
have  shown  that  high  yields  of  seed-sized  tubers  (300  g   and  smaller)  can  be  grown  at  close  in-row 
spacing  (down  to  10  cm).  Most  seed  in  Alberta  is  grown  in  central  Alberta  in  non-irrigated  soils 
and  seed  pieces  are  usually  planted  from  20  to  30  cm  apart  in  the  row. 

Four  cultivars  of  potatoes,  “Russet  Burbank”,  “Russet  Norkotah”,  “Yukon  Gold”,  and  “Shepody” 
were  planted  at  four  in-row  spacings  (10  cm,  15  cm,  20  cm,  and  25  cm)  to  measure  the  effects  on 
yield  and  size  distribution  in  the  seed-growing  region  of  Alberta.  The  plots  were  on  non-irrigated 
Malmo  clay  loam  at  the  University  of  Alberta  research  plots  in  Edmonton. 
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Detailed  analysis  of  all  data  and  a   final  report  will  be  written  by  June  30,  1996. 

Table  1.  Effects  of  Close  In-row  Spacing  on  Yield  of  Tubers  <225g  (8  oz) 

VARIETY 

YEAR Russet  Burbank Russet 
Norkotah Yukon  Gold 

Shepody 

1993 NE + + + 

1994 NE T(9%) + + 

1995 NE NE T(12%) + 

Table  2.  Effects  of  Close  In-row  Spacing  in  Yield  of  Tubers  <300g  (10  oz) 

VARIETY 

YEAR Russet  Burbank Russet 
Norkotah Yukon  Gold 

Shepody 

1993 NE T(8%) + + 

1994 NE NE + + 

1995 NE NE T(24%) T   (8%) 

Legend 

NE  =   No  effect 

T   =   Trend  to  increase  yield  with  decreased  in-row  spacing.  (Percentages  in  brackets  indicate  the  probability  of 
statistically  significance  differences.) 

+   -   Significant  increase  in  seed  yield  as  in-row  spacings  reduced.     

The  two  tables  above  summarize  the  influence  of  in-row  spacing  on  the  production  of  seed-sized 
tubers.  Table  1   shows  the  effects  of  spacing  on  the  production  of  tubers  less  than  225g  (about  8 
ounces),  and  Table  2   for  tubers  less  than  300g  (about  10  ounces). 

Close  in-row  spacing  did  not  increase  the  yield  of  seed-sized  “Russet  Burbank”  tubers  in  any  of 
the  three  years  of  the  study.  The  yield  of  “Russet  Norkotah”  tubers,  less  than  225g,  was  increased 
in  1993  and  1994,  but  not  in  1995.  The  yield  of  “Russet  Norkotah”  tubers,  less  than  300g,  was 
increased  in  1993,  but  not  in  1994  and  1995.  The  yield  of  “Yukon  Gold”  seed-sized  tubers 
increased,  as  in-row  spacing  decreased,  in  the  first  two  years,  but  not  in  1995.  The  yield  of  seed- 

sized “Shepody”  increased  as  in-row  spacing  decreased  in  all  three  years. 

The  yield  of  all  four  varieties  was  never  decreased  by  close  in-row  spacing  in  any  of  the  three 

years.  (Although  not  statistically  significant,  the  yield  of  “Russet  Burbank”  tended  to  decrease  as 
in-row  spacing  decrease  in  1993.  However,  two  of  the  replicates  were  not  harvestable  because  of 
herbicide  injury  and  data  from  two  replicates  are  not  reliable.) 

The  average  size  of  tubers  declined  as  in-row  spacing  was  decreased  for  all  varieties  in  all  three 
years. 
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Based  on  the  detailed  analysis  of  the  first-year  results  for  “Shedopy”,  a   seed  grower  might  want  to 
use  a   wider  spacing  if  the  supply  of  seed  is  limited.  Because  the  yield  of  seed  per  plant  increases 

as  in-row  spacing  increases,  the  yield  of  seed-sized  tubers  is  maximized  at  wider  spacings. 
However,  more  oversized  tubers  are  produced  and,  if  the  market  demands  tubers  less  than  10 
ounces,  then  more  would  have  to  be  graded  out.  Where  seed  supply  is  not  limiting  then  the  net 
income  per  acre  is  maximized  at  6   inches. 

The  seed-sized  yield  of  two  of  the  test  varieties  responded  well  to  reduced  in-row  spacing, 
however  there  is  clearly  a   difference  between  varieties  in  how  they  respond  to  in-row  spacing. 
Seed  growers  should  consider  planting  portions  of  their  production  at  different  in-row  spacings  to 
see  how  the  varieties  they  grow  respond  to  closer  spacings. 

Whereas  yields  may  not  increase  with  reduced  in-row  spacings,  this  study  shows  that  average 
tuber  size  always  decreases  and  closer  spacings  will  allow  growers  to  produce  seed  for  markets 
that  require  seed  tubers  less  than  225  to  300  g. 

This  study  showed  that  yields  do  not  decrease  as  in-row  spacings  decrease  even  in  dry  years. 

Effects  of  Physiological  Aging  on  the  Stems  Numbers ,   Tuber  Numbers ,   Yield,  and  Quality  of  Two 
Chipping  Seedlings 

Two  graduate  varieties  from  the  Prairie  Potato  Breeding  Program,  “Wis  75-30”  and  “Wis  75-7”, 
have  continued  to  produce  very  light  chips  out  of  cold  storage.  Yields  of  these  varieties  were 
acceptable  in  regional  trials,  however  they  have  not  yielded  well  in  field  trials  as  a   result  of  very 
low  tuber  set.  In  March,  1995  it  was  observed  that  these  varieties  had  little  or  no  sprout  growth  in 

10°C  storage  compared  to  other  varieties.  To  address  low  tuber  set  and  yield,  seed  was  warmed 
at  three  temperatures  (6°C,  10°C,  and  14° C)  for  20  days  prior  to  planting.  The  objective  was  to 
determine  if  tuber  set  and  yield  could  be  increased  by  warming  (aging)  seed  prior  to  planting. 
Data  from  the  study  were  not  analyzed  at  this  time. 

Effects  of  In-Row  Spacing  on  the  Yield  and  Quality  of  Nineteen  Potato  Lines 

This  project  was  in  cooperation  with  D.  Lynch  from  the  Agrifood  and  Agriculture  Canada 
Research  Station  at  Lethbridge.  Graduates  of  the  Prairie  Regional  Trials  that  have  been 

designated  to  the  Prairie  Potato  Breeding  Consortium  were  planted  at  four  in-row  spacings  to 
assess  the  effects  of  population  on  yield,  tuber  size  distribution,  and  quality.  Data  from  the  study 
were  not  analyzed  at  this  time. 

Technology  Transfer  Services 

The  CDC-S  potato  program  increased  seed  of  approximately  thirty  cultivars  for  the  Prairie  Potato 
Breeding  Program  Consortium  for  trials  in  1996.  About  500  to  1000  kg  of  seed  of  each  variety 
was  produced. 

The  Potato  Specialist  provides  extension  service  to  growers  and  industry  personnel  through  direct 
contact,  newsletters  and  fact  sheets,  and  presentations  at  conferences  and  workshops.  In  1993 
the  Potato  Specialist  started  a   series  of  new  extension  meetings  with  growers  in  Southern  Alberta. 
These  were  continued  again  in  1995  in  cooperation  with  the  Potato  Growers  of  Alberta.  Nine 
meetings  were  held  in  both  Taber  and  Nisku  from  April  through  November.  Growers,  industry 
staff,  and  research  and  extension  staff  attend  these  meetings  and  discuss  production  management. 
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Seed  Potato  Program 
Program  Leader:  Dr.  Vikram  Bisht3 
Technologist:  Ms.  Jamie  Motta4 

Research  Projects 

Tissue  culture  plantlets 
Over  70  varieties  were  multiplied  in  the  laboratory,  based  on  the  needs  of  our  research  program 
and  private  tissue  culture  laboratories.  It  is  our  objective  to  assist  privatization  of  tissue  culture 
laboratories  and  nuclear  seed  tuber  production  in  greenhouses  in  Alberta.  A   number  of  private 
laboratories  are  now  producing  tissue  culture  plantlets.  These  laboratories  start  their  plantlet 

multiplication  from  5-10  disease-free  tissue  cultured  plantlets  supplied  by  the  seed  potato 
program.  In  1995  and  1996  the  number  of  tissue  culture  plantlets  supplied  were  542  and  697, 
respectively. 

Repository 
By  January  1996  we  had  75  varieties  as  disease  free  tissue  cultures  in  our  potato  bank  at  the 

CDC-N  for  use  by  Alberta  potato  growers.  In  addition,  24  private  varieties  of  3   European 
companies  are  also  being  maintained;  these  are  distributed  to  growers  with  permission  from  the 
private  companies.  All  the  material  in  the  bank  is  subcultured  4   times  a   year  and  tested  annually 

for  all  major  potato  diseases  using  the  protocols  developed  by  Agriculture  and  Agri-Food  Canada 
(AAFC). 

In  February  1996,  3 1   new  clones  or  varieties  were  obtained  from  the  AAFC,  Pacific  Agriculture 
Research  Station,  Vancouver,  B.C. 

Greenhouse  Nuclear  Seed  Production 

Nuclear  tubers  produced  in  the  CDC-N  greenhouses  are  meant  for  AAFRD  research  and  also 
serve  as  a   back-up  for  the  private  nuclear  seed  production. 

Over  70  varieties  had  been  planted  in  1995  in  the  CDC-N  greenhouses  for  nuclear  seed 
production.  All  the  seed  production  passed  the  Agriculture  Canada  inspection.  The  number  and 
weight  of  tubers  for  each  variety  were  recorded.  On  an  average  two  tubers  O   15g)  were 
produced  per  plantlet,  with  a   range  from  1   to  6   depending  on  the  variety.  In  1995  only  33,306 
tubers  were  produced  as  compared  to  62,564  in  1994. 

Variety  Trial  for  Edmonton  Potato  Growers  (EPG) 
This  variety  trial  was  sponsored  by  the  EPG.  Over  40  varieties  (test  varieties  and  checks)  were 
planted  as  single  rows  (of  75  tubers)  of  each  variety  in  blocks  with  irrigation  and  no  irrigation  on 

8   May,  at  CDC-N.  The  objective  of  the  trial  was  to  assess  the  field  performance  of  the  varieties 
developed  by  Dr.  Dermot  Lynch  (Lethbridge  Research  Station)  for  the  Prairie  Breeding 
Consortium.  Two  field  days  were  organized  for  the  growers  to  personally  assess  these  varieties  in 
the  field.  Data  on  days  for  emergence,  plant  vigor  and  tuber  characteristics  from  the  trial  has  been 
provided  to  the  EPG. 

3   bisht@agric.gov.ab.ca 

4   motta@agric.gov.ab.ca 
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Prairie  Regional  Trials  -   Early  and  Maincrop  Replicated  Trials 
These  trials,  conducted  in  cooperation  with  Dr.  Dermot  Lynch,  AAFC,  Lethbridge  Research 

Station,  were  planted  in  mid-May.  The  Early  Replicated  Trial  was  planted  on  the  10th  of  May 
and  harvested  in  August.  The  tubers  were  graded  and  data  on  various  tuber  characteristics  were 

recorded.  The  data  have  been  sent  to  Dr.  Dermot  Lynch,  for  a   combined  multi-location  analysis. 

The  Maincrop  Replicated  Trial  was  planted  on  the  10th  of  May  and  harvested  on  the  18th  of 
September.  Data  on  various  tuber  characteristics  were  collected  and  sent  to  Dr.  Lynch. 
Observations  from  these  trials  will  help  select  new  varieties  for  the  prairies. 

Survey  for  Late  Blight  of  Potato  in  Alberta 
After  a   severe  outbreak  of  late  blight  in  1994,  several  meetings  and  seminars  were  organized  for 
the  potato  industry.  In  these  meetings  growers  were  informed  of  various  late  blight  control 
strategies  and  options  available  to  them.  Representatives  of  various  fungicide  companies  and 
chemical  applicators  were  also  invited  to  participate. 

An  extensive  survey  of  potato  fields  in  Alberta,  from  Edson  to  Holden  Colony  (East  to  West),  and 
from  Ft.  Saskatchewan  to  Ft.  Macleod  (North  to  South),  was  conducted  in  the  month  of  August. 
This  survey  is  sponsored  by  Potato  Growers  of  Alberta,  and  is  a   part  of  the  National  Survey  of 
Late  Blight  of  Potato  (coordinated  by  Dr.  Bud  Platt,  Ag.  Canada,  PEI).  The  survey  in  Alberta 

was  accomplished  with  the  cooperation  from  the  staff  of  Alberta  Agriculture  (CDC-S  &   CDC-N), 
Agriculture  &   Agri-Food  Canada,  private  industries,  and  the  potato  growers. 

In  1995,  12,050  acres  of  potato  fields  were  surveyed  for  the  occurrence  of  late  blight,  as 
compared  to  only  5787  acres  in  1994.  A   very  effective  fungicide  spray  schedule  and  also  good 
weather  helped  in  keeping  the  late  blight  disease  in  the  fields  to  a   very  low  level.  In  1995,  only  2 
fields  (0. 16  %   of  the  potato  area  surveyed)  had  the  disease  compared  to  38  fields  (28.34  %   of  the 
potato  area  surveyed)  in  1994.  One  case  of  late  blight  infected  tomato  plants  in  a   home  garden 
was  also  recorded. 

An  effective  cooperation  effort  between  various  staff  of  the  AAFRD  and  the  potato  industry  must 
be  commended  for  the  excellent  late  blight  control.  We  should  strive  to  have  Alberta  Late 
Blight  Free. 

Technology  Transfer  Services 

Co-organized  seminars/workshops: 
1)  Tissue  Culture  Courses:  In  1995,  two  courses  were  organized  for  training  in  tissue 

culture  and  greenhouse  production  of  woody  plants  and  potatoes. 

2)  Late  blight  seminar  on  “Strategies  for  disease  control”,  Nisku  Inn,  Alberta 

3)  Workshop  on  “Greenhouse  management  for  nuclear  tuber  production”,  Nisku  Inn, Alberta 

Participated  in  meetings  and  conferences: 

1)  Seed  inspectors’  Training  School  -   Ridgetown,  Ontario 
2)  Canadian  Phytopathology  Society  meeting,  Toronto,  Ontario 
3)  Area  meetings  of  the  potato  growers,  organized  by  the  PGA 
4)  Annual  meeting  of  the  PGA,  Banff,  Alberta 
5)  Review  of  Potato  Program,  AAFC,  Lethbridge  Research  Station 
6)  Prairie  Potato  Council  Meeting,  Saskatoon,  Saskatchewan 
7)  Washington  Potato  Conference  and  Trade  Fair,  Moses  Lake,  Washington 
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Vegetable  Program 

Program  Leader:  P.  

R
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Technologist:  

W.  Johnson6 
Applied  field  research  and  extension  activities  serve  market  gardeners,  large-scale  fresh  vegetable 
growers,  and  contract  processing  growers.  Variety  adaptation  and  earliness  enhancement  of 
crops  through  improvements  in  cultural  management  practices  are  the  main  research  activities  of 

the  Vegetable  Program.  Technology  transfer  is  carried  out  through  on-farm  visits  and 
participation  in  commodity  organization  conferences  and  workshops. 

Research  Projects 

Variety  Adaptation 
Details  of  results  on  varieties  tested  are  reported  in  the  CDC-S  Pamphlet  #96-5  Vegetable  Variety 
Adaptation  Trials  -   1995.  Copies  of  this  pamphlet  are  supplied  to  all  30  participating  seed 
companies.  Workshops  are  also  held  across  the  province  in  November  to  discuss  findings  and 
make  recommendations  to  producers. 

Approximately  500  varieties  of  17  types  of  vegetables  were  evaluated.  In  addition,  succession 
plantings  of  direct  seed  and  transplant  cauliflower  and  broccoli  varieties  were  evaluated.  Storage 
quality  observations  on  all  carrot,  onion  and  storage  cabbage  varieties  continued  up  to  6   months 
after  harvesting. 

Production  Management  Trials 
Details  of  results  on  production  management  trials  along  with  summaries  are  reported  in  the 

CDC-S  Pamphlet  #96-4  Vegetable  Production  Trials  -   1995.  A   brief  description  of  production 
trials  follows. 

Acorn  squash  plant  population 

The  bush  variety  “Table  Ace”,  was  planted  to  between-row  treatments  of  .90  and  1.8  m   with  in- 
row treatments  of  .45  and  .90  m.  The  highest  degree  of  fruit  maturity  occurred  at  the  1 .8  m 

between-row  spacing  treatments  with  a   preference  for  the  .45  m   in-row  spacing  between  plants. 
By  spacing  plants  in  the  row  at  the  further  .90  m   treatment,  no  significant  gains  in  fruit  numbers 
per  plants  nor  maturity  were  achieved. 

Garlic  fall  planting 

Comparative  date  plantings,  August  30,  September  29  and  October  30  of  the  variety  “Laszlo” 
showed  that  later  planting  dates  produced  higher  clove  survival  counts.  However,  all  other  yield 
parameters  declined  as  planting  date  was  delayed.  The  August  30  planting  date  produced  a 
significantly  higher  overall  yield  attributed  to  larger  and  heavier  bulbs  that  contained  more  cloves 
per  bulb. 

Jalapeno  pepper  production 
Jalapeno  peppers  grown  on  raised-beds  covered  with  plastic  mulch  produced  a   significantly  higher 

5   ragan@agric.gov.ab.ca 

6   johnsonw@agric.gov.ab.ca 

16 



fruit  yield  than  did  plants  grown  on  bare  soil.  The  yield  increase  was  attributed  to  a   greater 
number  of  fruit  per  plant.  A   single  strip  harvest  also  produced  a   higher  yield  of  fruit  compared  to 

a   multi-pick  harvest  treatment. 

Pickling  cucumber  production  in  raised-  vs  standard-bed  poly  culture 
The  results  of  this  trial  were  inconclusive.  Both  soil  temperatures  and  recorded  yields  failed  to 

produce  significant  differences.  The  raised-bed  mulched  with  plastic  was  expected  to  produce 
warmer  soil  temperatures  that  should  have  enhanced  yields  of  pickling  cucumber  fruits. 

Seasonal  production  of  Chinese  cabbage 
Five  successive  direct  seedings  every  two  weeks  beginning  April  26  and  ending  June  5   of  three 

varieties,  “Joi  Choi”,  “Mei  Qing”,  “Bok  Choi”,  produced  a   harvestable  crop  in  60  to  70  days  at  all 
seeding  date  treatments.  April  and  May  seedings  matured  in  the  60  day  period;  later  seedings  in 
the  70  day  period.  Later  seedings  took  longer  to  mature  and  yield  in  all  varieties  also  increased 
slightly. 

Gibberellin  (GA3)  effect  on  bok  choi 

Two  concentrations  of  gibberellin,  100  and  50  ppm  were  applied  to  the  variety  “Pak  Choi”  at 
each  of  3   seeding  dates  as  follows:  May  5,  45  days  after  seeding;  May  30,  35  days  after  seeding 
and  June  15,  26  days  after  seeding.  Harvested  25  days  after  gibberellin  was  applied,  there  was  no 
significant  response  in  all  seedings  to  measured  stem  length,  diameter  and  mean  plant  weight. 

Celery  stem  elongation  using  gibberellin  (GA3) 

To  the  variety  “Tendercrisp”,  100  and  50  ppm  of  gibberellin  was  applied  57  days  after  field 
planting.  At  an  early  harvest  35  days  after  application,  both  gibberellin  treatments  produced 
significantly  longer  stalks  compared  to  the  check  treatment.  The  same  result  was  observed  at  a 
harvest  50  days  after  gibberellin  application.  At  both  harvests  there  was  no  significant  difference 
in  stalk  length  between  the  50  and  100  ppm  treatments. 

Baby  com  production 

Four  varieties,  “Earlivee  IF,  “Polar  Supersweet”,  “Northern  Supersweet”,  and  “Monte  Carlo” 
were  planted  at  10  and  20  cm  in-row  spacing  treatments.  Production  of  baby  com  cobs  as  to 
earliness  and  quality  was  variety  dependent  however,  there  was  a   general  trend  toward  delayed 

maturity  with  the  10  cm  in-row  spacing.  Yield  also  increased  in  response  to  higher  plant  counts, 
but  cob  length  and  diameter  was  strictly  variety  dependent. 

Post-harvest  treatment  effects  on  carrot  storage  quality 
The  varieties,  “Nelson”  and  “Caro  Pride”  washed  and  not  washed  were  stored  at  1   °C  for  6 
months  in  poly  bags  and  loose  in  totes  at  90%  RH.  Over  the  6   month  storage,  there  was  a 
significant  weight  loss  in  both  varieties  stored  loose  in  totes.  Losses  due  to  decay  did  not  differ 
significantly  between  treatments  of  washed  vs  not  washed  and  poly  bagged  vs  loose  storage.  A 
further  treatment  included  crown  removal.  This  treatment  failed  to  produce  differences  in  shrink 
loss  and  loss  due  to  decay.  Of  note  was  the  observance  that  crown  cut  roots  remained  dormant 

longer,  especially  in  “Nelson”,  a   nantes  type. 

Technology  Transfer  Services 

A   one-to-one,  on-farm  extension  service  was  provided  to  producers  in  the  southern  region  of  the 
province  Specialized  equipment  was  loaned  to  producers  to  encourage  adoption  of  new 
technology  Popular  items  included  2   precision  drills,  transplanters  and  plasticulture  equipment. 
Program  staff  also  provided  the  seed  belt  punching  and  calibration  service  for  producers  using 
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Stanhay  seeders.  Seed  lots  are  matched  with  the  best  combination  of  belt  hole  size  and  number  of 
holes  to  ensure  optimum  plant  density  in  the  field. 

Industry  service  programs  included  jalapeno  pepper  production  for  Lipkey  Fine  Foods  and  baby 
hubbard  squash  seed  production  for  a   commercial  grower. 

Seminars  for  vegetable  producers  were  given  to  provide  variety  recommendations  and  guidelines 

to  data  interpretation  as  reported  in  the  CDC-South  Pamphlets  96-4  and  96-5. 

For  a   second  year,  Alberta  vegetables  have  been  shipped  to  Japan.  Most  success  has  been 
achieved  with  nantes  carrots  which  are  unique  in  Japan.  In  1995,  3500  pounds  of  kobacha  squash 
was  grown  for  test  export  to  Japan. 

The  Processing  Vegetable  Growers  Newsletter  was  produced  throughout  the  year. 

Vegetable  Program 
Program  Leader:  Belinda  Choban7 

Purpose 

The  vegetable  program  at  CDC-North  provides  the  vegetable  growers  in  north  and  central 

Alberta  with  extension  and  applied  field  research/demonstration  that  responds  to  growers'  needs, 
current  market  demand  and  industry  development  and  growth.  The  ultimate  aim  is  to  increase  the 
skills  and  knowledge  of  vegetable  producers  so  they  can  become  more  competitive,  increase  their 

farm  income  and  develop  a   self-reliant  industry. 

Research  Projects 

Research  was  directed  at  variety  evaluations,  crop  diversification,  improving  post  harvest  handling 
and  suitable  seeding  dates.  Research  consisted  of  applied  field  trials  on  crops  of  greatest 
economical  importance  to  the  industry  and  was  guided  by  industry  demand. 

Kuhlmann's  Market  Gardens  provided  substantial  financial  assistance  to  support  the  research  trials 
through  AARI.  A   detailed  report,  CDCN  #9 5 -VO 6   " Vegetable  Cultivar  Trials ”,  is  available  upon 
request.  Trials  were  conducted  on  site  and  include  the  following: 

1)  Broccoli  cultivar  evaluation  -   7   broccoli  cultivars  were  succession  seeded  for  early,  mid 
and  late  season  harvests  and  evaluated  for  yields,  quality  and  maturity.  The  overall  top 

performing  cultivar  in  all  harvest  periods  was  “Helicon”. 

2)  Cauliflower  cultivar  evaluation  -   16  cultivars  of  cauliflower  transplants  were  succession 
seeded  for  early,  mid  and  late  season  harvests  and  evaluated  for  yields,  quality,  earliness  and 

lateness.  The  cultivar  “Siria”  continued  to  be  most  promising  in  all  planting  dates. 

7 
choban@agric.  gov.  ab.ca 
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3)  Mid  season  cabbage  cultivar  evaluation  -   3   cultivars  of  mid  season  cabbage  were  direct 
seeded  May  1   and  later  evaluated  for  yields,  maturity  and  quality.  Industry  has  a   need  for  a 
fresh  cabbage  that  has  the  taste,  texture  and  quality  of  a   mid  season  cabbage  but  with 
storage  potentials  of  a   storage  type  cabbage.  All  cultivars  grew  slow  and  formed  nice  dense 

heads,  many  of  which  were  undersized  for  the  market.  Hybrid  #1  from  Reed's  Seeds 
performed  the  best. 

4)  Bok-choy/Pak-choy  cultivar  evaluation  -   9   pak-choy  cultivars  were  transplanted  for  early, 
mid  and  late  harvests  and  evaluated  for  yields,  quality  and  maturity.  The  most  promising 

cultivars  were  “Joi  Choi”,  “Bok  Choy”,  “Pak  Choy”,  “Chinese  Pak  Choi”  and  “Japanese 

White  Celery”. 

5)  Suey  Choi  cultivar  evaluation  -   5   suey  choi  cultivars  were  transplanted  for  early,  mid  and 

late  harvests  and  evaluated  for  yields,  quality  and  maturity.  “Optiko”  is  the  industry 
standard  and  continued  to  perform  excellent  in  all  plantings. 

6)  Radish  cultivar  evaluation  -   The  cultivar  “Sora”  was  direct  seeded  on  April  29  and 
evaluated  for  yields,  quality  and  maturity  compared  to  “Cherry  Bell”,  “Comet”  and  “French 
Breakfast”.  “Sora”  was  once  again  outstanding. 

7)  Green  onion  cultivar  evaluation  -   9   green  onion  cultivars  were  succession  seeded  May  1, 
May  24  and  June  14,  and  evaluated  for  top  growth,  bulb  quality  and  yield  after 
approximately  65  growing  days  and  85  growing  days.  All  cultivars  performed  well  except 

“Beltsville”  and  “Red  Beard”. 

8)  Specialty  vegetable  production  trials  -   A   variety  of  specialty  vegetables,  most  of  which  are 
in  demand  by  the  Alberta  food  service  industry,  were  evaluated  for  local  production 
capabilities.  They  included  the  following  vegetables:  Baby  Com,  Com  Salad,  Radicchio, 
Kaboche/Japanese  Squash,  Celtuce  and  Kai  Lan  (Chinese  Broccoli). 

9)  Broccoli  farm  demonstration  -   The  cultivar  “Arcadia”  was  field  planted  along  side  Premium 
Crop,  the  industry  standard.  “Arcadia”  produced  better  quality  but  was  slightly  later  in 
maturing  when  compared  to  Premium  Crop. 

10)  Post  harvest  handling  of  broccoli  -   With  a   grower’s  cooperation,  broccoli  (“Premium 

Crop”)  was  subjected  to  various  pre-cooling  time  intervals  and  later  monitored  for  shelf  life. 
Observations  indicated  that  shelf  life  was  best  when  broccoli  was  pre-cooled  immediately 
after  harvest  and  maintained  cool  till  it  was  marketed  within  a   two  week  period. 

11)  Post  harvest  handling  of  carrots  -   With  the  cooperation  of  a   grower,  carrots  were  monitored 

for  pre-cooling  from  various  post  handling  operations  (harvester,  transport  truck,  soak  tank, 
washer,  grader,  bagger).  These  carrots  were  then  placed  into  cold  storage  and  are  currently 
being  monitored  for  storage  quality. 

1 2)  Ginseng  demonstration  trial  -   Under  the  leadership  of  Dr.  Refe  Gaudiel,  CDC-S,  a   ginseng 
demonstration  trial  was  started  in  October  1993.  The  main  objective  of  this  trial  is  to 
evaluate  the  potential  in  developing  ginseng  production  in  north  and  central  Alberta.  The 
trial  progressed  well  in  1994  and  1995.  Fungicides  were  used  to  decrease  incidence  of 
disease.  The  first  two  years  of  root  development  were  excellent.  The  trial  has  now  been 
turned  over  to  the  new  special  crop  specialist,  Stan  Blade,  CDC-N  and  will  continue  over 
the  next  several  years. 
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Technology  Transfer  Services 

The  focus  was  on  education  and  technology  transfer  to  growers  in  all  aspects  of  fresh  vegetable 
field  production  possible  under  Alberta  growing  conditions,  and  in  providing  product  handling 
information  needed  to  sell  these  crops. 

Consultation,  diagnostics,  problem  solving  and  technology  transfer  to  growers  was  maintained. 

Grower  phone  calls  and  office  visits  continued.  On-site  farm  consultation  was  limited  to  an  '   as 
needed'  basis.  Technical  information  was  transferred  to  growers  through  the  Centre's  newsletter. 
Courses  were  held  on  an  as  needed'  basis.  Five  seminars  were  done  jointly  with  the  vegetable 
program  from  CDC-S  on  research  trial  results.  Soil  fertility  recommendations  to  growers 

continued,  as  well  as  the  administration  of  growers'  use  of  the  Centre's  post  harvest  handling 
facilities.  Grower  use  of  specialized  equipment  was  very  limited  and  focused  on  group  use  and 

demonstrations.  Close  liaison  with  the  vegetable  program  at  CDC-S  continued.  As  well,  close 

liaison  continued  with  the  Alberta  Fresh  Vegetable  Marketing  Board,  Alberta  Market  Gardeners' 
Association  and  other  industry  related  personnel.  Gave  a   carrot  production  talk  at  the  technical 
sessions  at  the  Alberta  Horticultural  Congress. 

Industry  involvement  in  the  program's  extension  services  continued  to  increase.  The  Alberta 
Market  Gardeners'  Association  (AMGA)  co-sponsored  a   grower  production  seminar,  beginner 
vegetable  production  course  and  direct  marketing  workshop.  The  well  established  industry 
newsletter  has  been  active  in  using  technical  information  produced  by  the  vegetable  program  and 
transferring  it  to  the  industry  and/or  producer. 

The  vegetable  specialist  also  partnershipped  with  AMGA  to  attend  the  British  Columbia  growers' 
short  courses  and  the  Pacific  Northwest  Direct  Marketing  Conference.  Information  on  recent 
advancements  in  production  and  pertinent  marketing  information  was  brought  back  to  the 

industry  and  transferred  to  growers  through  an  AMGA  co-sponsored  seminar  and  newsletter 
articles.  The  AMGA  has  become  a   strategic  partner  in  the  development  and  growth  of  the 
industry  by  educating  its  producer  members,  actively  promoting  the  industry,  increasing  consumer 
awareness  and  ultimately  increasing  demand  for  Alberta  produced  vegetable  products. 

Solicited  for  fresh  vegetable  donations  and  organized  an  industry  banquet  for  the  Fall  Harvest 
Festival  event  held  by  the  Canadian  Produce  Marketing  Association/Fresh  For  Flavor  Foundation. 
The  Fall  Harvest  Festival  promotions  contribute  to  consumer  demand  and  industry  expansion,  and 
involve  partnership  contributions  from  various  sectors  of  the  Alberta  fresh  vegetable  industry. 

Consultation  and  liaison  with  other  segments  of  the  department  continued:  including  rural 
development  specialists;  Marketing  Department  regarding  a   carrot  juice  marketing  project  to 
Japan;  Financial  Services  Corporation  regarding  expanding  crop  insurance  coverage  continued. 

As  well,  cooperation  and  liaison  with  the  Department's  Engineering  Services  in  designing  a   small 
pre-cooler  unit  for  fruits  and  vegetables  continued. 
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Fruit  Crops  Program 
Program  Leader:  L.  Hausher8 

Technologist:  T.S.  Pih9 

The  Fruit  Crops  Program  serves  the  developing  and  expanding  berry  and  bush  fruit  industry  in 
Alberta  through  applied  research,  development,  and  extension  activities.  Strawberries, 
raspberries,  and  saskatoons  are  the  primary  crops  studied,  although  other  fruit  crops  are  evaluated 
for  their  commercial  potential.  Extension  and  development  activities  are  directed  to  producers 
and  producer  organizations  including  the  Alberta  Market  Gardeners  Association  and  Fruit 
Growers  Society  of  Alberta. 

Research  Projects 

Details  on  cultivar  evaluation  and  cultural  trials  are  the  reported  in  CDC-S  Pamphlet  Series  Fruit 
Crop  Trials  96-6.  (This  trial  report  also  includes  results  of  strawberry,  raspberry  and  saskatoon 
trials  conducted  at  the  CDC-North,  Edmonton.) 

Strawberries 

Junebearing  strawberry  timing  of  winter  mulch  application 
Approximately  1 5   cm  of  wheat  straw  mulch  was  applied  to  treatment  rows  at  3-4  day  intervals 
from  October  25  to  November  10.  Mulch  was  removed  from  all  treatment  rows  the  same  day. 
Plants  were  harvested  from  June  30  to  July  30.  No  significant  yield  differences  were  observed 

with  either  “Kent”  or  “Glooscap”  cultivars  evaluated. 

Day  neutral  strawberry  cultivar  evaluation 

Five  day-neutral  cultivars,  “Flecker”,  “Fern”,  “Tristar”,  “Seascape”  and  “Sunset”  were 
established,  deblossomed  for  six  weeks  and  derunnered  for  ten  weeks.  Harvests  were  carried  out 

twice  a   week  from  June  22  to  September  19.  Both  total  and  marketable  yields  were  recorded. 

Total  >delds  of  “Tristar”  (24.9  t/ha)  and  “Fern”  (22.9  t/ha)  were  significantly  better  than  the 
remaining  cultivars.  Due  to  the  larger  fruit  size  of  “Seascape”  marketable  percentage  of 
“Seascape”  was  greatest. 

Evaluations  of  overwintered  day-neutral  strawberry  cultivars 
Sue  day-neutral  cultivars,  “Hecker”,  “Fern”,  “Tristar”,  “Tribute”,  “Seascape”  and  “Capitola”  were 
established  and  harvested  in  1994  and  overwintered  with  straw  mulch.  They  were  harvested 

twice/week  from  June  23  to  September  19,  1995.  The  cultivars  “Fern”  and  “Tristar”,  followed 

closely  by  “Seascape”  and  “Hecker”  produced  the  best  yields. 

Day-neutral  fruiting  enhancement 
A   trial  was  established  to  evaluate  the  effect  of  fibre  row  covers  removed  at  different  times,  clear 

poly  mulch  and  poly  tunnel  on  the  fruiting  and  yield  of  cultivars  “Seascape”  and  “Sunset”. 

1   hausherfa^agnc.gov.ab.ca 

pih/2>agnc.gov.ab.ca 
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All  treatments  increased  yield  of  “Seascape”  (from  3-71%).  Fibre  treatments  provided  the  larger 
yield  increases. 

Yield  increases  of  “Sunset”  were  observed  with  some  fibre,  mulch  and  tunnel  treatments,  although 
some  treatments  resulted  in  yields  less  than  control. 

Raspberries 

Evaluation  of  summer-fruiting  raspberry  cultivars 
Thirteen  cultivars  and  ten  advanced  selections  of  summer-fruiting  raspberries  were  established  in 

1987  (see  1988  Annual  Report  for  details).  The  cultivars  “Festival”  and  ‘Boyne”  were  the  top 
producing  cultivars  in  1995. 

Yields  from  five  years  of  evaluation  (1989,  1991,  1993,  1994,  1995)  were  summarized.  Over  the 

five-year  period  no  significant  yield  differences  were  observed  between  “Amethyst”,  “Boyne”, 
“Chief’,  “Matsqui”,  “Festival”  and  “Gatineau”. 

Evaluation  of  summer-fruiting  raspberry  selections 
Advanced  selections  from  a   previous  breeding  program  at  the  Alberta  Horticultural  Research 

Center  (now  CDC-South)  were  evaluated  over  a   five-year  period  and  yields  compared  to  the 

standard  “Boyne”.  None  of  the  selections  outyielded  “Boyne”  over  this  five-year  period. 

Floricane  raspberry  trellising  and  row  width  evaluation 

Eight  different  trellis  and  row  width  treatments  were  evaluated  on  “Boyne”  raspberry. 

Although  not  significantly  different  the  standard  30  cm  wide  row  produced  slightly  better  yields 
than  the  remaining  treatments. 

Primocane  raspberry  cultivar  enhancement  evaluation 
Five  cultivars  of  fall-bearing  raspberries  were  established  in  1990  as  part  of  the  North  American 
Primocane  Raspberry  Genotype  by  Environment  (G  x   E)  Study.  The  study  was  completed  in 

1993.  During  the  early  spring  of  1994  canes  were  mowed  to  the  ground.  One-half  of  each  row 

was  covered  with  a   thin  (Kimberly  Farms  20  g/m2)  fibre  row  cover  in  March  and  removed  when 
growth  reached  approximately  30  cm.  Due  to  an  early  frost  harvests  were  only  carried  out  from 
August  24  to  September  24,  1995. 

The  cultivar  “Autumn  Bliss”  significantly  outyielded  all  other  cultivars  without  row  cover. 

The  use  of  the  row  cover  increased  the  yield  of  “Summit”  by  71%.  No  significant  yield 
differences  were  observed  between  “Summit”  and  “Autumn  Bliss”.  Both  cultivars  significantly 
outyielded  remaining  cultivars  in  the  early  row  cover  observation. 

Evaluation  of  newly  named  primocane  raspberry  cultivars 
No  significant  yield  differences  were  observed  between  the  cultivars  recently  released  from 

Agriculture  Canada  -   Morden,  specifically  “Red  River”  and  “Double  Delight”. 

Technology  Transfer  Services 

Fruit  Facts,  a   bulletin  providing  berry  producers  with  up-to-date  production  and  marketing 
information  was  published  monthly.  Articles  were  prepared  regularly  for  the  Alberta  Market 
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Gardeners  Association  (AMGA)  and  for  the  Fruit  Growers  Society  of  Alberta  (FGSA) 
newsletters.  A   berry  production  school  was  conducted  in  Red  Deer  for  commercial  growers. 
Three  saskatoon  workshops  were  presented  in  Grande  Prairie,  Edmonton,  and  Okotoks. 
Assistance  was  given  to  the  AMGA  in  the  bulk  ordering  of  strawberry  plants  for  Alberta 

producers. 

The  fruit  specialist  continued  as  secretary  of  the  Alberta  Professional  Horticultural  Growers 
Congress  and  Foundation  Society,  the  Alberta  Horticultural  Congress  Foundation,  Alberta 
Horticultural  Congress  and  Trade  Show,  Alberta  Society  for  Professional  Horticultural 
Advancement,  and  the  AMGA.  Presentations  were  made  to  research,  commodity,  and  advisory 
groups  during  the  year  Assistance  was  provided  in  the  planning  and  execution  of  the  Alberta 
Horticultural  Congress. 

Financial  assistance  from  the  Alberta  Market  Gardeners  Association  made  it  possible  to  attend  the 
following: 

•   International  Ribes  Association  Meeting 
•   North  American  Strawberry  Growers  Association  Meeting 
•   4th  North  American  Strawberry  Conference 
•   North  American  Bramble  Growers  Association  Meeting 

Nursery  Crops  Program 
Program  leader:  Dr.  C.L.  Murray10 

Technologist:  N.  Seymour11 

Research  Projects 

Several  trials  were  undertaken  in  summer  1995;  however,  results  are  preliminary  as  trials  were  not 
started  until  early  July. 

Investigation  of  Syringa  villosa  (late  lilac)  growth  in  container  media  containing 
increasing  volumes  of  soil  in  the  mix. 
The  leaf  dry  weight  of  the  Syringa  seedlings  was  greater  in  media  containing  0,  45  and  60%  soil 
than  in  media  containing  15%  and  30%  soil.  Root  dry  weight  was  greatest  for  plants  grown  in 
media  containing  0   and  60%  soil.  These  results  are  contrary  to  existing  research. 

Investigation  of  Syringa  villosa  (late  lilac)  growth  in  container  media  containing 
pulp  and  paper  mill  compost. 
Pulp  and  paper  mill  sludge  (PPC)  was  composted  in  a   product  resembling  garden  compost 
material.  PPC  at  85%  was  mixed  with  15%  field  soil  and  compared  to  a   Brooks  container  mix 
(BCM)  composed  of  50%  sawdust,  25%  sand,  17%  soil  and  8%  peatmoss. 

Syringa  seedlings  had  greater  leaf  and  root  dry  weights  when  grown  in  the  BCM.  The  PPC 
appeared  to  be  phytotoxic  to  the  plants. 

10  mumay@agnc.gov.ab.ca 
scymourf^agnc .   gov.  ab .   ca 
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Evaluation  of  forestry  waste  products  as  components  of  container  media  using 
annual  plants  grown  in  growth  chambers. 
Marigold  and  snapdragon  seedlings  were  transplanted  into  media  treatments  utilizing  sawdust 
(SM),  hog  fuel  (HM)  and  compost  (CM).  Media  treatments  contained  15%  soil,  25%  SM,  HM, 
or  CM  plus  50%  peat  or  15%  soil,  50%  SM,  HM,  or  CM  plus  35%  peat. 

The  media  treatments  affected  the  growth  of  the  two  annual  plant  species  differently.  Marigolds 
had  the  greatest  top  (leaf  and  stem)  growth  in  the  HM25  medium,  and  the  poorest  top  growth  in 
the  CM50  medium.  Evaluation  of  roots  indicated  that  the  greatest  root  development  occurred  in 
the  SM25  and  CM25  treatments.  Snapdragons  had  the  greatest  top  growth  in  the  SM25  medium 
and  the  poorest  top  growth  in  the  HM25  and  HM50  media.  Root  development  was  greatest  in 
the  CM25  medium  and  poorest  in  the  HM25  and  HM50  media. 

The  University  of  British  Columbia  Plant  Introduction  Program 
The  University  of  British  Columbia  Botanic  Garden  Plant  Introduction  Program  selects  superior 

plant  material  from  many  sources  to  test  for  suitability  for  introduction  into  the  nursery-  landscape 
industry.  There  are  currently  three  species  on  trial  at  CDC-south  as  part  of  this  program. 

Container  Media  and  Fertility  Trial 
Trial  was  a   cooperative  effort  with  Dr.  C.  McKenzie,  Soil  and  Water  Agronomy  and  Eric  Heuver, 
Eagle  Lake  Nurseries 

A   two  year  media  and  fertility  trial  began  in  1994  to  measure  the  growth  of  three  woody  pant 
species  with  four  different  media  and  four  different  fertility  regimes.  Container  leachate  data 
collected  throughout  the  experiment  provided  information  about  nutrient  availability  to  the  plants 
at  different  times  during  the  season  in  each  of  the  four  media. 

The  four  media  treatments  were: 

1)  Standard  mix  1994  (10%  compost,  20%  peat,  60%  sawdust,  10%  sand) 
2)  Standard  mix  1993  (55%  sawdust,  30%  peat,  15%  sand) 
3)  Pulp  and  papermill  sludge  mix  (30%  sludge,  10%  compost,  50%  sawdust,  10%  sand) 
4)  Compost  mix  (30%  compost,  60%  sawdust,  10%  sand). 

The  four  fertility  treatments  were: 

a)  Osmocote  21-4-7  +   Mg&Fe,  8-9  month  formulation  -   7.12  kg/m3;  0-48-0  -1.19  kg/m3; 
Micromax  -   0.89  kg/m3;  top  dressing  spring  year  2   with  Grace  Sierra  22-4-8  +   minors,  8-9  month 
formulation  -   40  g/pot 

b)  Osmocote  21-4-7  +   Mg&Fe,  12-14  month  formulation  -   10.7  kg/m3;  0-48-0  -1.19  kg/m3; 
Micromax  -   0.89  kg/m3;  no  top  dressing  spring  year  2 
c)  Osmocote  21-4-7  +   Mg&Fe,  8-9  month  formulation  -   7.12  kg/m3;  0-48-0  -1.19  kg/m3 
dolomite  1.19  kg/m3;  gypsum  1.19  kg/m3;  Micromax  -   0.89  kg/m3;  fritted  trace  elements  0.074 
kg/m3;  top  dressing  in  year  2   Grace  Sierra  22-4-8,  8-9  month  formulation  -   40  g/pot 
d)  Nutricote  16-10-10  Type  270  -   9.49  kg/m3;  0-48-0  -1.19  kg/m3;  Micromax  -   0.89  kg/m3;  top 
dressing  spring  year  2   with  Nutricote  16-10-10  Type  270  -   40  g/pot 

In  1994  and  1995  the  pH  levels  of  all  treatments  were  6. 5-8.0  while  the  optimal  range  for 
container  media  is  5. 5-7.0;  high  pH  of  the  media  affects  the  availability  of  nutrients.  In  1994 
nitrogen  (N)  levels  in  the  containers  were  low  (<  100  ppm  N)  in  all  treatments;  however  N   levels 

began  to  rise  after  Aug.  17.  In  1995,  early  season  N   levels  were  acceptable  (150-325  ppm  N)  but 
decreased  from  May  18  until  July  18.  Generally  N   levels  did  not  remain  at  the  availability  levels 

recommended  for  rapid  plant  growth  (approximately  200  ppm  N).  Phosphorus  (P)  and  potassium 
(K)  availability  followed  a   similar  pattern  to  N   over  the  two  seasons. 
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Potentilia  leaf  tissue  analysis  in  Sept.  1994  and  1995  indicated  tissue  nutrient  contents  were  at 

acceptable  levels,  exception  for  K   content  which  was  low  . 

The  growth  index  for  1994+1995  was  significantly  different  among  the  three  species  tested. 
There  were  significant  interactions  between  media  and  fertilizer  treatments  for  the  juniper  and 
potentilia,  but  not  for  the  pine.  The  Standard  Media  1994  plus  fertility  treatment  C   was  slightly 
better  than  all  others  for  potentilia  and  juniper.  For  the  pines,  the  pulp  and  papermill  sludge 
treatment  resulted  in  less  growth  than  all  other  media  treatments.  Pine  growth  in  fertility 
treatment  C   was  significantly  better  than  in  B   or  D. 

Tissue  Culture  of  Conifers  -   Thean  Pheh 
Objective  -   To  develop  a   protocol  for  the  rapid  propagation  of  selections  of  Picea  and  Pirns. 
through  meristem  culture. 

George  Grainger  started  a   provenance  trial  on  spruce  and  pine  in  1972.  Selections  were  made  in 
1993.  These  selections  are  superior  to  those  presently  available,  but  normal  methods  of 
propagation  are  slow  and  time  consuming.  At  that  time  Thean  was  asked  to  try  and  develop  the 
protocol.  A   literature  search  was  undertaken  which  showed  that  there  has  been  hardly  any 
previous  work  on  pines  and  spruce.  Progress  has  been  slow  and  tedious,  and  is  undertaken  when 
there  is  no  other  pressing  activities. 

Plant  Collections 
The  Golden  Prairie  Arboretum  was  established  in  1981.  The  collection  now  contains  312 

species  of  68  genera  for  a   total  of  53 1   deciduous  trees  and  shrubs.  These  plants  represent  most  of 
the  deciduous  woody  plant  species  that  can  be  grown  on  the  prairies.  A   complete  listing  of  the 

collection  is  available  in  Golden  Prairie  Arboretum  ASCHRC  pamphlet  93-1. 

The  Forever  Green  Pinetum  collection  of  coniferous  trees  and  shrubs  was  established  in  1986. 

At  present  it  contains  26  species  of  9   genera  for  a   total  of  120  trees  and  shrubs.  A   complete  listing 

of  the  collection  is  available  in  Forever  Green  Pinetum  ASCHRC  pamphlet  93-12. 

The  Rose  Garden  contains  241  specimens,  many  of  which  are  unique  to  the  Brooks  collection. 
Many  early  Canadian  rose  cultivars  and  notable  crosses  of  Canadian  rose  breeders,  Skinner, 
Bugnet  and  Wallace  are  maintained  in  the  collection. 

Technology  Transfer  Services 

The  Nursery  Crops  Program  provides  technical  information  and  assistance  to  professionals  in  the 
Nursery,  Landscape  Trade  emphasizing  work  to  address  research  concerns  in  the  industry. 

Program  staff  participated  in  Landscape  Alberta  Nursery  Trades  Association  Research 

Committee,  Grower’s  Group  meetings,  and  Grower’s  Group  Seminar  Planning  Committee,  and 
the  Western  Nursery  Grower’s  Group  Summer  Tour  in  Minneapolis-St.  Paul  Minnesota,  and  the Prairie  West  Horticultural  Trade  Show. 

Nursery  operations  were  visited  in  the  Calgary,  Red  Deer,  Edmonton  and  Coaldale  areas. 
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Woody  Plant  Program 
Brendan  Casement12  CDC-N 

Thean  Pheh  CDC-N13 Christine  Murray  CDC-S 
Nigel  Seymour  CDC-S 

Regional  Woody  Test  Program 
The  Regional  Woody  Plant  Test  Program  (RWPTP)  is  an  on  going  cooperative  trial  between 
AAFRD,  at  the  Crop  Diversification  Centres  North  and  South  and  the  Landscape  Alberta  Nursery 
Trades  Association.  The  purpose  of  the  trial  is  to  improve:  the  variety  and  number  of  shade  and 
ornamental  plants  available  to  Albertans,  and  the  reliability  of  recommendations  by  extension 
people  in  Alberta. 

The  first  plantings  were  made  in  1983  at  the  Crop  Diversification  Centres  North  and  South  and 
Foothills  Nursery,  followed  by  Willow  Valley  Nursery,  Grande  Prairie,  Lacombe  Nurseries 
Lacombe,  Alberta  Nurseries  and  Seeds,  Bowden  and  Coaldale  Nurseries,  Coaldale  in  1984.  In 
1991  Parkland  Nurseries,  Red  Deer  took  over  from  Lacombe  Nurseries  and  in  1994  Fairview 

College  took  over  the  trial  in  the  Peace  River  Country  and  Simon  Bos  Nursery  the  Coaldale  trial. 

Since  the  inception  of  the  RWPTP  there  have  been  over  150  different  types  of  plants  incorporated 
into  the  trial  with  the  Alberta  Nursery  Growers  Group  purchasing  most  of  the  introductions  in  the 
last  eight  years.  Hardiness  was  the  main  criteria  that  the  plants  were  evaluated  on,  but  growth 
rate  and  habit  as  well  as  the  ornamental  characteristics  are  also  determined  biannually  by  the  staff 
from  the  Crop  Diversification  Centres.  Although  initially  most  of  the  plant  material  was  seedling 
material  that  is  commonly  available,  most  of  the  later  introductions  have  been  chosen  from  the 
best  of  the  clonally  propagated  material  available  from  other  nurseries  in  North  America. 

Additions  to  the  RWPTP  in  1995  were  Fraxinus  pennsylvanica  “Jordan  strain”,  Fraxirtus 
pennsylvanica  “Bergeson”,  Tilia  americcma  “Green  Spire”,  Aronia  melanocarpa  “Autumn 
Magic”,  Hydrangea  x   “Annabell”,  Rosa  x   “Flower  Carpet”,  Tamarix  ramossissima  “Summer 
Glow”,  Malus  x   “Royal  Beauty”  and  Pinus  heldreichii  (Bosnian  Pine) 

Prairie  Regional  Trials. 
The  Prairie  Regional  Trials  (PRT)  were  established  in  1958  to  test  the  hardiness  of  woody  plants 
on  the  Canadian  Prairies.  The  Trials  are  coordinated  by  Dr.  Campbell  Davidson  at  the 

Agriculture  and  Agri-Food  Canada  Station  in  Morden,  Manitoba.  This  is  the  longest  running 
Canadian  regional  trial  for  landscape  plants  known  to  Dr.  Davidson. 

The  coordinating  institution  sends  three  of  each  of  the  plants  to  be  tested  to  the  eight  prairie  sites 
(two  of  which  are  CDC  N   and  CDC  S).  These  are  randomly  planting  rows  at  the  site. 
Observation  are  take  each  spring  after  growth  has  started  to  evaluate  winter  injury  and  in  the  fall 
to  measure  growth.  At  the  end  of  the  six  growing  seasons  the  data  is  summarized  and  sent  to 
Morden,  where  the  results  are  tabulated  and  a   summary  is  prepared  every  three  years. 

Additions  to  the  trial  in  1995  were  Rosa  X6,  Ribes  odoratum  "Albol  Black”,  Ribes  alpinum 

"Greenmound",  Ribes  alpinum  "Pumilum",  Spiraea  x   "Neywood's  Gold”,  Tilia  americana  #9121, 

12  casemen@agric.gov.ab.ca 

13  pheh@agric.gov.ab.ca 
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Juniperus  ramulosa,  Larix  laricina  and  Tilia  japonica.  Also  through  the  PRT,  a   provenance  test 
of  Maackia  amurensis  seedlings  from  Iowa  University  are  being  evaluated. 

Prairie  Regional  Trials  for  Woody  Ornamentals 

Crop  Diversification  Centre  North  - 1990  Plantings 

Taxa  Height 
Cornus  alba  Aurea  167 
Comus  alba  Coral  Beauty  167 
Forsythis  suspensa  Tetragold  93 
Forsythia  viridissima  Koreana  171 
Forsythia  x   Karl  Sax  166 
Fraxinus  pen.  Dakotah  Centennial  635 
Fraxinus  pen.  Prairie  Spire  493 

J.  horizontalis  'Hughes'  28 
Populus  x   Tower  7315  597 
Populusx  #78101  700 
P.  fruticosa  Snowbird  77 
Potentilla  f.  Yellowbird  1 00 
Rosa  x   Alba  Meidiland  85 
Rosa  x   Bonica  54 
Rosa  x   Henry  Kelsey  113 
Rosa  x   John  Cabot  125 
Rosa  x   John  Franklin  84 
Rosa  x   J.P.  Connell  162 
Rosa  x   Pearl  Meidiland  31 
Rosa  x   Pink  Meidiland 

Rosa  x   Prairie  Joy  106 
Rosa  x   Red  Meidiland 
Rosa  x   Scarlet  Meidiland 
Rosa  x   White  Meidiland 
Rosa x #73846001  194 
Rosa  x   #74A43003  85 
Rosa  x   #74A4D702 

Spireae  japonica  rubra  98 
Spireae  x   bumalda  Goldmound  47 
Thuja  occ.  Carman  Columnar 

Spread 
Score Rec Comments 

291 5/3 R 
230 5/2 R 

176 5/3 U No  blooms 

239 5/3 
U No  blooms 

200 5/3 U No  blooms 

278 5/1 R 
232 5/1 R 

228 5/2 R 
126 5/3 R 
248 5/2 R 
149 5/3 R 

140 
5/3 R 

81 5/2 R 
64 3/1 T 

191 5/3 R 
188 5/3 R 
156 4/1 T 

108 5/3 R 
147 4/1 T 

U 
169 

5/3 
R 
U 
U 
U 

267 5/3 R 
143 

4/2 T 
U 

157 5/3 R 
117 5/2 R 

U 

All-America  Selections  Annual  Flower  Trial 
Objective  -   To  identify  and  promote  the  best  annual  flowers  available. 

All- America  Selection  (AAS)  is  operated  by  a   non-profit  organization  dedicated  to  promoting  the 
development  and  introduction  of  improved  varieties  of  flowers  and  vegetables.  The  numbered 
seedlings  entered  in  the  trial  are  the  best  that  seed  companies  produce.  They  are  compared  in  34 
test  sites  in  North  America  against  the  best  available  named  cultivars.  If  superior  to  the 

comparisons  they  are  promoted  as  being  “All-America  Selections”  in  the  trade  and  other 
gardening  publications  In  1995,  20  selections  were  evaluated.  Results  of  evaluations  are 
available  in  CDC-S  pamphlet  series  Annual  Flower  Trials  1995,  96-2. 
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DED  Prevention  in  Alberta 
Technician:  Janet  Feddes-Calpas 

In  June  1993,  Alberta  Agriculture,  Food  and  Rural  Development  approved  funding  for  a   Dutch 
Elm  Disease  Initiative  (DEDI).  The  primary  focus  of  this  program  was  to  increase  public 
awareness  of  the  threat  that  DED  poses  to  American  elms  in  Alberta  and  to  advocate  steps  that 

should  be  taken  to  minimize  the  risk  of  introducing  DED.  The  Crop  Diversification  Centre  - 
South  administers  the  operation  of  the  DED  Initiative  and  employs  Janet  Feddes-Calpas  as  the 
DED  Technician  for  6   months  a   year. 

The  initiative  consists  of  seven  programs:  monitoring  DED,  the  smaller  European  elm  bark  beetle 
(SEEBB),  and  the  native  elm  bark  beetle;  maintaining  an  inventory  of  American  elm  in  the 

province;  monitoring  ports-of-entry  into  the  province  and  confiscating  elm  firewood;  public 
awareness;  developing  a   DED  action  response  plan  in  the  event  of  a   DED  introduction;  upgrading 
highway  signage  alerting  travellers  about  DED;  and  encouraging  interprovincial  cooperation  in 
the  control  of  DED. 

Since  the  initiative  began  in  1993,  a   number  of  projects  have  been  accomplished.  In  Alberta,  60 
locations  were  chosen  to  be  monitored  for  the  European  and  native  elm  bark  beetles.  Provincial 
parks  and  recreational  areas  made  up  44  of  these  locations  with  the  remaining  being  smaller 

municipalities  and  all  the  Montana- Alberta  ports-of-entry.  Location  and  visitation  were  the  main 
factors  in  choosing  the  monitoring  sites.  Additional  firewood  drop-off  bins  along  with  signs 
instructing  people  to  drop  off  their  firewood  were  placed  at  Travel  Alberta  Information  Centres  in 
Lloydminster,  Walsh  and  the  Crowsnest  Pass.  Local  government  properly  dispose  of  the 
firewood  collected.  Also  an  additional  14  border  crossings  have  had  DED  signs  installed.  Alberta 

now  has  all  the  Alberta-Saskatchewan  borders,  Alberta-Montana  borders  and  two  Alberta-British 
Columbia  crossing  points  posted.  Each  location  has  one  sign  advising  in-coming  motorists  to  not 
bring  firewood  into  Alberta  and  one  sign  thanking  out-going  motorists  for  not  bringing  firewood 
into  Alberta. 

DED  articles  were  placed  in  various  magazines  to  increase  public  awareness  and  placing  an 
announcement  in  the  Alberta  campground  guide,  distributing  posters  and  brochures,  and  by  DED 
workshops  and  presentations.  DED  banners  were  purchased  and  municipalities  are  encouraged  to 

put  these  up  in  their  elm  trees  to  heighten  people's  awareness.  Alberta-Montana  borders  are 
visited  on  a   regular  basis  to  ensure  that  the  firewood  confiscation  program  is  running  efficiently. 
An  inventory  package  has  been  sent  out  to  municipalities  in  Alberta  to  encourage  them  to 
complete  a   tree  inventory.  All  Agricultural  Fieldmen  and  Assistants  were  sent  DED  information 
packages  and  encouraged  to  participate  in  the  prevention  of  DED  in  Alberta.  Various 
presentations  were  made  to  permanent  customs  officials  and  new  summer  staff.  An  elm  bark 
beetle  identification  workshop  for  municipal  employees  was  put  on  by  Forestry  Canada  and 
attended  by  8   people  from  Red  Deer,  Calgary  and  Edmonton. 

In  1995  Environmental  Protection  helped  the  DEDI  by  purchasing  traps  and  pheromones  for  30 
of  the  60  locations  monitored.  To  save  on  travel  time,  park  rangers  were  kind  enough  to  set  up 
the  traps  in  all  of  the  provincial  parks  and  recreational  areas.  DED  posters  and  DED  brochures 
were  also  purchased  by  Environmental  Protection.  These  were  distributed  to  all  the  provincial 
parks  and  recreational  areas  with  the  surplus  going  to  Travel  Alberta  Information  Centre.  The 
main  message  on  the  posters  and  brochures  is  for  travellers  not  to  transport  firewood.  Elm 
firewood  brought  into  Alberta  from  out  of  province  is  suspected  to  have  been  the  origin  of  both 

Edmonton  and  Calgary's  SEEBB  beetle  trappings. 

Alberta  DEDI  is  also  keeping  in  close  contact  with  DED  prevention  programs  in  other  provinces 
such  as  British  Columbia,  Saskatchewan,  British  Columbia  and  Manitoba  by  sharing  DED 
information.  Several  Saskatchewan  Dutch  Elm  Disease  Committee  meetings  were  also  attended. 

28 



All  the  larger  municipalities  such  as  Edmonton,  Calgary,  Lethbridge,  Medicine  Hat,  Red  Deer,  St, 
Albert  and  Sherwood  Park  have  started  their  own  DED  prevention  program.  Each  city  monitors 
for  the  beetle  and  also  surveys  their  elm  trees  for  any  DED  symptoms.  Public  awareness  has  been 

heightened  and  proper  elm  tree  maintenance  has  been  made  a   priority. 

Since  1994  Alberta  has  been  DED  and  DED  vector  free.  Last  fall  Calgary  discovered  SEEBB  in 

the  pheromone  sticky  traps  set  up  throughout  the  city  to  monitor  for  the  beetle.  SEEBB  were 

again  found  in  Calgary's  1995  traps  and  three  SEEBB  were  found  for  the  first  time  in  three 
Edmonton  traps.  Although  beetles  that  can  carry  the  fungus  were  found  in  both  cities  the  disease 
has  not  yet  been  detected  in  the  province.  All  remaining  traps  set  up  in  the  province  were  found 

to  be  beetle  free.  Logs  containing  SEEBB  beetles  were  found  in  the  Alberta-Montana  firewood 
confiscation  bins  and  were  properly  disposed  of. 

Micropropagation 
Program  Leader:  Kris  Pruski14 

Laboratory  Technician:  Tina  Lewis15 

The  tissue  culture  laboratory  continued  its  work  on  research,  service  and  support  to  the 
horticulture  industry.  Research,  technology  transfer  and  extension  services  were  the  main  focus 
of  the  program.  For  the  second  year  the  laboratory  was  involved  in  two  projects  with  private 

growers:  1)  Pearson's  Berry  Farm  in  Bowden  and  2)  D'n  A   Gardens  in  Elnora.  Pre-rooted  tissue 
culture  microcuttings  were  successfully  rooted  and  then  acclimatized  in  the  above  mentioned 

greenhouses.  D'n  A   Gardens  established  a   tissue  culture  laboratory.  The  laboratory  was  built  and 
successfully  started  its  operation  in  September  1995.  D’n  A   Gardens  is  focused  on  production  of 
fruit  and  ornamental  trees.  Program  staff  spent  considerable  time  advising  the  grower  on 
laboratory  design,  equipment,  operation  and  production  schedules.  Protocols  for 

micropropagation  of  many  fruit  and  ornamental  crops  were  provided  to  D'n  A   Gardens 
laboratory. 

Staff  of  the  laboratory,  the  seed  potato  specialist  and  the  greenhouse  specialist  organized  three 

tissue  culture  courses  during  1995.  There  were  45  participants  -   mostly  fruit  and  seed  potato 
growers. 

For  the  second  consecutive  year  Alberta  fruit  growers  expressed  great  interest  in  sour  cherry  and 

chokecherry  plants.  The  CDC-N  laboratory  produced  1800  sour  cherry  and  500  chokecherry 
plants  for  distribution.  Production  of  other  plant  material  was  reduced  to  a   minimum  due  to 
privatization. 

New  cultures  of  saskatoons,  sour  choke-,  pin-,  Mongolian  and  Nanking  cherries  (in  all 
cultivars)  have  successfully  been  established  for  1996.  The  laboratory  produced  a   few  of  the 

chokecherry  “Lee  Red”,  pincherry  #4,  Nanking  cherry  -   white  and  saskatoons  Lee  #2,  #3  and  #8 
(all  from  Mr.  Lee’s  orchard)  plants  for  testing.  The  lab  developed  a   protocol  for 
micropropagation  of  black  raspberry.  “Wyoming”  and  on  a   new  type  of  rose  from  Germany. 

14 

is 

pruakirSagnc.gov.ab.ca 

lewis/2)agnc.  gov.  ab.ca 
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Winter  hardiness  data  of  the  sour  cherry  cultivar  “Lutowka”  plantings  showed  poor  survival  at 
Fort  Assiniboine  and  satisfactory  survival  at  the  Centre.  At  both  sites,  Evans  cherry  survived  in 
good  condition. 

Considerable  time  was  spent  on  maintenance  of  the  tissue  cultured  small  fruit  test  orchard  planted 

on  Field  #11.  Species  planted  include  chokecherry  cvs  “Robert”,  “Garrington”,  “Goertz”  and 
“Lee  Red”;  pincherry  cvs  “Liss”,  “Jumping  Pound”  and  “Lee  #4”;  sour  cherry  “Evans”  and 
“Lutowka”  with  its  7   most  hardy  clones;  black  Nanking  cherry,  Mongolian  cherry  #2,  new 
saskatoon  cultivars  “Martin”,  “Nelson”,  “Quaker”,  “Pasture”  and  “PEF\  The  existing  saskatoon 
plants  were  pruned  (rejuvenation  pruning  for  the  second  year). 

The  following  summarizes  tissue  culture  plant  material  available  at  the  CDC-N: 

Species  Cultivar 

Chokecherry Garrington,  Goertz,  Robert,  Lee  Red 

Mongolian  Cherry #2,  #4 

Nanking  Cherry Black,  White  (Lee  orchard) 

Pincherry Mary  Liss,  Jumping  Pound,  Lee  #1,  2,  3,  4 

Raspberry 

Saskatoon 

Sour  Cherry 

Wyoming  (black) 

Altaglow,  Beaverlodge,  Bluff,  Buffalo, 
Forestburg,  Honeywood,  Lee  #3,  Martin, 
Moonlake,  Nelson,  Northline,  Parkhill, 
Pearson  U,  Pembina,  Regent,  Smoky, 
Success,  Thiessen 
New  additions:  Quaker,  Pasture,  Lee  #2  and 
Lee  #8,  PEI 

Lutowka  (Schattenmorelle),  Evans,  Canadski 
Rubin 
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Plant  material  produced  through  tissue  culture  in  the  laboratory  in  1995. 

Species 

plants 

pre-rooted  cuttings 
Total  Number 

Black  Nanking  Cherry 25 200 
225 

Chokecherry  -   all  cultivars 
420 320 740 

Mongolian  Cherry 225 225 

Pincherry  -   all  cultivars 
15 2000 

2015 

Saskatoon  -   all  cultivars 270 850 1120 

Sour  Cherry  -   all  cultivars 1900 6000 7900 

TOTAL 2630 9595 GT.  12,225 

RESEARCH 

Several  micropropagation  research  projects  were  initiated  and  conducted  at  the  laboratory  in 

1995.  The  laboratory  continued  the  co-operation  with  the  Plant  Molecular  Genetics  Centre  (Dr. 
Szalay),  Department  of  Plant  Science,  University  of  Alberta,  Nova  Scotia  Agricultural  College  in 
Truro,  Department  of  Horticultural  Science  at  the  University  of  Saskatchewan  and  PFRA  in 

Indian  Head,  Saskatchewan.  Co-operative  research  work  initiated  between  the  CDC-North 
tissue  culture  lab.  and  the  Laboratory  of  Environmental  Control  Engineering,  Faculty  of 
Horticulture,  Chiba  University,  Matsudo  in  Japan  continued.  Research  experiment  were 

conducted  on  long-term  storage  of  cultures  and  on  autotrophic  growth  of  micropropagated  plant 
material. 

In  vitro  propagation  of  Chokecherry,  Pincherry,  Nanking  and  Mongolian  Cherry 
(Prunus  virgin iana,  P.  pensylvanica  ,P.  tomentosa  and  P.  fruticosa) 

Micropropagation  of  cultivars  “Garrington”,  “Goertz”  and  “Robert”  of  chokecherry,  selections 
“Mary  Liss”  and  “Jumping  Pound”  of  pincherry,  black  and  white  Nanking  cherry  and  Mongolian cherry  continued.  Several  red  fruited  cultivars  of  chokecherry  and  dwarf  cultivars  of  pincherry 
were  included  in  this  study  as  well.  Methods  tested  were  similar  to  those  of  last  year  and  proved 
to  be  suitable  for  these  species.  It  was  observed  that  pre-rooting  of  microcuttings  in  in  vitro 
conditions  for  about  two  weeks  before  transplant  to  the  greenhouse  was  beneficial  and  the  rooting 
percentage  increased  in  all  species  tested.  With  chokecherry  cultivars  it  was  observed  that  during 
a   culture  period  in  winter  months,  December/February  cultures  often  go  into  dormancy.  Use  of 
gibberellic  acid  was  found  beneficial  in  overcoming  the  problem.  GA  solution  at  5mg/l  was 
applied  to  each  culture  jar. 

Long  term,  low  temperature  storage  of  cultures  of  several  fruit  species  and 
potato 
Cultures  of  sour  cherry,  saskatoon  and  potato  were  subjected  to  long  term,  low  temperature 
storage  in  dark  and  in  low  red  light  at  3uM  photosynthetic  photon  flux  density  (PPFD)  for  8,  12 
and  1 6   weeks.  Two  types  of  media  were  used:  1)  MS  with  sucrose  and  2)  MS  without  sucrose. 
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This  experiment  still  continues  into  1996.  Preliminary  data  showed  that  the  cultures  stored  in  low 

light  are  of  better  quality.  This  research  is  in  co-operation  with  Chiba  University,  Japan. 

Micropropagation  of  black  raspberry  cv.  Wyoming 
A   method  of  rapid  multiplication  and  rooting  for  black  raspberry  was  developed.  It  was  found 
that  addition  of  charcoal  to  the  medium  was  necessary  to  control  secretion  of  phenolic 
compounds  from  raspberry  explants  to  the  medium.  Rooted  plants  were  transferred  to  the  misting 
bench  in  the  greenhouse  and  successfully  acclimatized. 

Greenhouse  Crops  Program 
Program  Leader:  Dr.  M.  Mirza16 
Technologist:  M.  Younus17 

W.  Chen18 
Research  Projects 

Temperature  Effect  on  the  Germination  of  Tomato,  Cucumber,  and  Spruce  Seeds 
Germination  of  seedless  cucumbers,  tomatoes  and  white  spruce  was  examined  in  relation  to  a 

constant  germination  temperature  of  20°  C   or  a   variable  temperature  of  20  °C  for  24  hours, 
followed  by  30° C   for  six  hours  and  then  completing  the  germination  at  24 °C  to  find  out  its  effect 
on  the  quality  of  transplants.  The  tomato  and  cucumber  seeds  were  exposed  to  the  above 
temperatures  after  seeding  them  in  well  watered  2.5  cm  rockwool  cubes.  When  the  seeds  were 

exposed  to  a   temperature  of  30 °C,  the  germination  was  reduced  from  93  to  82%  in  the  tomatoes 
and  from  100%  to  90%  in  the  cucumbers.  The  number  of  good  quality  transplants  was  also 
reduced  from  74  to  54%  (tomatoes)  and  69%  to  60%  (cucumbers).  A   similar  study  with  white 
spruce  was  carried  out  using  a   moistened  paper  towel  in  plastic  containers.  This  indicated  that  the 
germination  was  78%  in  case  of  seeds  which  were  exposed  to  variable  temperature  and  76% 
where  the  seeds  were  exposed  to  a   steady  temperature. 

This  practice  was  being  recommended  by  a   consultant  to  improve  germination  and  seedling 
quality  and  growers  needed  verification. 

Root  Establishment  in  Tomato  and  Pepper  Transplants  in  Relation  to  Time  Period 
The  time  period  required  for  complete  establishment  of  tomato  and  pepper  roots  from  seedlings 

to  the  final  growing  medium  was  tested  using  peat-lite,  rockwool  and  sawdust  as  a   growing 

medium.  “Trust”  tomato  was  seeded  in  a   2.5  cm  rockwool  plug  and  then  transferred  to  a   10  cm 
rockwool  cube.  Standard  cultural  procedures  were  followed  for  growth  and  fertilization. 
Seedlings  were  grown  under  high  pressure  sodium  lights  in  a   greenhouse.  Four  week  old 

seedlings  with  roots  barely  coming  out  of  the  rockwool  cube,  were  planted  into  either  peat-lite, 
rockwool  slabs  or  sawdust.  The  plants  were  drip  irrigated  using  a   normal  fertilizer  program. 

16  miiza@agric.gov.ab.ca 

17  younus@agric.  gov.  ab.ca 

18  chen@agric.gov.ab.ca 
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Plant  establishment  was  most  rapid  on  rockwool.  The  roots  had  completely  penetrated  the 
medium  within  2   days,  and  could  not  be  separated  from  the  rockwool  slab.  Root  penetration  and 

establishment  took  3   days  in  the  peat-lite  growing  medium,  while  it  was  the  slowest  in  case  of 
sawdust.  It  took  6   days  after  transplanting  for  the  roots  to  start  penetrating  the  sawdust  and  12 
days  before  plants  were  fully  established. 

The  response  of  “Cubico”  pepper  was  different  than  that  of  tomato.  Eight  week  old  seedlings 
grown  in  10  cm  rockwool  cubes  were  planted  into  peat-lite,  rockwool  or  sawdust.  The  plants 
were  well  established  after  3   weeks  in  the  peat-lite  and  rockwool,  but  it  took  4   weeks  for  the 
roots  to  start  establishing  in  sawdust.  The  plants  could  be  easily  pulled  out  of  sawdust  after  6 
weeks.  The  data  from  these  observations  helped  growers  to  modify  their  watering  practices  so 
that  water  was  delivered  several  times  a   day  rather  than  the  normal  4   to  6   daily  waterings. 

Production  of  Seedless  Cucumbers  in  Styrolite 
A   cooperative  project  with  Beaver  Plastic  Ltd.  of  Edmonton  was  set  up  to  evaluate  the 
performance  of  Styrolite  as  a   growing  medium  for  seedless  cucumbers.  Many  growers  are 
looking  for  alternative  growing  media  because  rockwool  has  become  expensive.  Crops  were 
grown  in  both  the  summer  and  fall  of  1995.  There  were  no  statistically  significant  differences  in 
yield  recorded  when  the  Styrolite  was  compared  to  rockwool  and  sawdust. 

Effect  of  Hydrogen  Peroxide  on  Algae  Development  in  Seedless  Cucumbers 
One  week-old  cucumber  seedlings  in  10  cm  rockwool  cubes  were  placed  in  a   plastic  tray 
containing  nutrient  solution  with  0,  30,  100  and  300  ppm  of  hydrogen  peroxide.  Each  treatment 
had  20  plants.  The  plants  were  constantly  sitting  in  the  nutrient  solution  with  the  roots  directly 
exposed  to  the  above  concentrations  of  hydrogen  peroxide  .   The  visible  appearance  of  algae  and 
damage  to  roots  and  plants  was  recorded. 

The  visible  appearance  of  algae  was  delayed  by  5   days  without  any  root  damage  at  the  30  ppm 
hydrogen  peroxide  treatment  when  compared  to  the  control  (0  ppm  of  hydrogen  peroxide).  In 
the  1 00  ppm  treatment,  algae  occurred  2   weeks  later  than  the  control,  however  a   slight  damage  to 
the  root  tips.  In  the  300  ppm  treatment,  algae  did  not  develop  for  one  month  but  the  root  system 
showed  browning.  Further  laboratory  studies  indicated  that  hydrogen  peroxide  is  inactivated  in 
the  presence  of  organic  matter.  It  is  intended  to  pursue  the  application  of  hydrogen  peroxide 
using  a   drip  system. 

Antifungal  Properties  of  Hydrogen  Peroxide 
Experiments  were  conducted  determine  the  anti-fungal  properties  of  hydrogen  peroxide.  The 
survival  of  Fusarium  oxysporum  and  Verticillium  sp.  was  investigated  in  the  laboratory. 
Verticillium  sp.  spores  were  inactivated  by  a   lower  level  of  hydrogen  peroxide  and  at  a   shorter 
exposure  duration  than  F.  oxysporum.  At  300  ppm  of  H202  and  30  minutes  exposure  time,  95% 
of  Verticillium  sp.  spores  were  inactivated,  while  the  inactivation  was  70%  for  F.  oyxsporum 
when  exposed  to  1000  ppm  of  H202  for  30  minutes.  Hydrogen  peroxide  reacts  with  the  presence 
of  organic  matter  in  water.  The  study  will  be  further  expanded. 

Phytotoxicity  of  Hydrogen  Peroxide  to  Bedding  Plants 
Hydrogen  peroxide  damage  to  fourteen  species  of  bedding  plants  was  investigated  by  using  foliar 
sprays  ranging  from  0   to  30,000  ppm.  There  was  no  damage  to  seedlings  of  alyssum,  aster, 
cabbage,  calendula,  coleus,  dusty  miller,  marigold,  nemesia,  pansy,  peppers,  petunias. 
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snapdragons,  tomato  and  zinnias  when  sprayed  with  0,  30,  100  and  300  ppm  at  6   to  10  weeks  of 
age.  When  the  rate  was  increased  to  1500  ppm,  slight  damage  was  noticed  on  calendula. 

Damage  to  leaves  started  appearing  at  above  2000  ppm  on  most  of  the  above  mentioned  species. 
At  30,000  ppm  an  adverse  effect  on  the  growing  medium  was  also  noticed  whereby  the  roots 
were  totally  damaged  in  the  top  4   cm  of  the  plugs. 

Fungicidal  Effects  of  Potassium  Permanganate 
Fungicidal  effects  of  potassium  permanganate  on  Fusarium  oxysporum  and  Verticillium  sp.  were 
studied  using  a   range  from  0   to  90  ppm  of  Mn04.  Fusarium  oxysporum  spores  were  inactivated 
at  the  rate  of  19,  83,  88,  90,  97,  98,  99,  99.9  and  100%  corresponding  to  the  treatments  of  10, 
20,  30,  40,  50,  60,  70,  80  and  90  ppm  of  Mn04.  Verticillium  sp.  spores  were  more  susceptible  to 
the  compound,  needing  approximately  10  times  less  to  achieve  the  same  effect. 

Phytotoxicity  of  Potassium  Permanganate  to  Cucumber  Seedlings 
Phytotoxicity  of  potassium  permanganate  on  cucumber  seedlings  was  studied  using  12  day  old 
seedlings  grown  either  in  10  cm  rockwool  cubes  or  15  cm  plastic  pots  filled  with  sawdust.  On 
12th  day,  they  were  thoroughly  soaked  with  water  containing  0,  10,  20,  30,  50  and  60  ppm  of 
Mn04  derived  from  KMn04.  The  solution  was  drained  after  45  minutes.  The  treatment  was 
repeated  at  the  seedling  age  of  16  and  23  days.  Plants  were  examined  for  any  leaf  phytotoxicity 
symptoms.  Data  on  shoot  and  leaves  dry  weight  was  taken  when  seedlings  were  four  weeks  old. 

There  were  no  significant  differences  between  the  control  and  the  highest  level  of  Mn04  A 
significant  increase  in  biomass  was  observed  when  control  was  compared  with  20,  30,  40  and  50 
ppm.  A   similar  trend  was  evident  in  a   second  experiment.  It  appears  that  oxygen  released  from 
potassium  permanganate  may  have  some  beneficial  effects  for  growth  of  cucumber  seedlings. 

The  Use  of  Cycocel  on  New  Poinsettia  Cultivars 
With  the  cooperation  of  Morinville  greenhouses,  a   study  was  completed  as  to  the  response  of  21 

poinsettia  cultivars  to  the  application  of  growth  regulator  Cycocel.  “Cortez”,  “Puebla”  and 
“Maren”  were  recommended  by  the  supplier  to  be  grown  without  the  use  of  growth  regulators. 

“Cortez”,  planted  as  rooted  cutting  during  July  and  August,  needed  up  to  five  applications  of 
Cycocel.  Both  “Puebla”  and  “Maren”  required  three  applications.  Growth  regulator  applications 
on  “Freedom”  varied  between  3   and  7.  Application  rates  varied  between  zero  to  seven  among  the 
other  cultivars.  Variation  in  rates  was  noticed  even  between  different  batches  of  cuttings  arriving 
at  different  times.  Each  cultivar  needed  different  number  of  applications  and  grower  has  to  watch 
it  very  carefully  to  obtain  a   good  quality  plant. 

Efficacy  of  Benlate  and  Rovral  on  Some  Isolates  of  Botrytis 
A   co-operative  trial  with  Dr.  K.F.  Chang.  Ten  isolates  of  Botrytis  spp.  obtained  from  cucumbers, 
tomatoes  and  bedding  plants  were  studied  for  their  resistance  to  the  fungicides  Benlate  and 
Rovral.  Both  fungicides,  dissolved  in  85%  ethanol,  were  added  to  the  potato  dextrose  agar 
medium  after  autoclaving.  The  concentrations  tested  were  0,  5.  10,  20  and  100  ppm.  A   5   mm  in 
diameter  disc  of  different  Botrytis  inocula,  was  transferred  to  tne  petri  dishes  containing  the 

prepared  media  and  incubated  at  22°C  for  one  week.  The  size  of  tne  colony  was  recorded  at  that time.  None  of  the  isolates  tested  were  resistant  to  Rovral  while  six  isolates  showed  resistance  to 

Benlate  even  at  100  ppm,  four  isolates  did  not  show  any  resistance. 

The  Occurrence,  Cultivar  Response,  Environmental  Factors  and  Chemical  Control 
of  Powdery  Mildew  on  Poinsettias 
In  1994,  five  greenhouses  surveyed  had  powdery  mildew  with  varied  incidence  in  both 
greenhouses  and  cultivars,  ranging  from  0   to  49%.  Besides  Euphorbia pulcherrima  all  other  14 
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Euphorbia tested  were  immune  to  the  disease.  The  most  resistant  cultivar  of  poinsettia  is 
U.r  DQnnQrrr,;n+”  “TJ«rrrrroH”  “TT^rrrr  “Hpoo  u/hita” 

i   ,   r   i-r  uiui  j   ,   ^   ?   ”   W*~J  *   ?   •)   -“5 

and  “V- 17  red”. 

Conidial  germination  of  Oidium  sp.  is  influenced  by  temperature  and  relative  humidity,  the 

maximum  rate  (35%)  occurred  at  76%  relative  humidity  and  25°C.  No  spore  germination 
occurred  at  10°C  and  13%  relative  humidity.  Chemical  control  studies  snowed  that  Morestan, 
Bayleton,  Easout,  Rubigan  and  Funginex  gave  good  disease  control.  However,  most  of  them 
caused  a   certain  degree  of  phytotoxicity  to  the  plants.  Tilt.  Rubigan,  Funginex,  Nova  and 
Bayleton  showed  a   long  residual  effect  to  the  pathogen.  Plants  treated  with  these  fungicides  did 
not  show  any  infection  on  newly  formed  leaves.  In  1995  crops,  the  incidence  of  powdery  mildew 
was  much  less  than  that  observed  in  1994. 

Tree  Seedling  Research 
Co-operative  research  with  B.  Casement.  Root  and  shoot  biomass  accumulation  was  studied  in 
white  spruce,  Colorado  spruce  and  lodgepole  pine  using  Styroblocks  1 12  and  Spencer  Lemier  65 
plastic  trays.  Starting  at  the  4th  week  of  growth,  ten  to  twenty  seedlings  were  taken  and  fresh 
and  dry  weights  were  determined.  The  data  was  taken  on  a   weekly  basis  until  week  17  and  a   final 
reading  was  taken  at  week  36.  The  data  gave  clear  information  as  how  different  conifer  seedlings 

partition  their  photosynthate  in  relation  to  growth.  Weekly  pictures  were  also  taken  to  provide  to 
growers  for  comparative  purposes.  Detailed  data  is  available  on  request. 

Effect  of  water  stress  on  the  growth  of  white  spruce  seedlings  was  studied  using  a   block  weight 
of  30,  50,  70  and  80%  in  relation  to  the  saturated  weight.  Tne  seedlings  were  grown  in 
Styroblocks  1 12.  The  water  stress  was  applied  starting  week  6   of  growth  and  continued  up  to  the 
week  36  There  was  a   significant  reduction  in  the  height  and  caliper  development  when  plants 
were  grown  on  30  and  50%  of  the  saturated  weight  when  compared  to  70  and  80%  block  weight. 
A   similar  trend  was  evident  in  shoot  and  root  development.  This  study  helped  to  develop 
watering  recommendations  for  tree  seedling  growers.  Detailed  data  is  available  on  request. 

Effect  of  higher  than  recommended  ranges  of  iron  on  the  growth  of  white  spruce  was  studied. 
Normally  3   ppm  of  iron  is  used  in  the  feeding  program.  In  this  study  iron  was  applied  as  a   foliar 
spray  at  4.5,  6   and  12  ppm  starting  at  week  8   of  growth.  The  purpose  was  to  document  iron 
toxicity  symptoms  experienced  by  many  growers.  Needle  browning  was  noticed  after  3   weeks  of 
Iron  application  at  6   and  12  ppm.  The  needles  were  damaged  enough  to  cause  a   reduction  in  the 
seedling  height  and  caliper  in  treatments  which  received  4.5,  6   and  12  ppm  of  iron. 

Technology  Transfer  Services 

The  staff  of  the  greenhouse  unit  was  very  active  in  organizing  and  presenting  several  workshops 
for  growers  across  the  province.  Workshops  conducted  in  association  with  the  Alberta 
Greenhouse  Growers  Association  (AGGA)  on  the  production  of  poinsettias  and  greenhouse 
vegetables  were  very  well  attended. 

Greenhouse  information  for  beginners  was  made  available  to  more  than  200  people.  One  to  one 
visits  continued  to  be  the  major  component  of  the  technology  transfer  to  growers. 

The  unit  staff  was  involved  in  giving  several  talks  at  the  Alberta  Horticultural  Congress,  Tree 
Seedlings,  Module  IV  course  and  several  other  producer  organizations.  The  information  gained 
was  presented  to  growers  through  a   workshop  and  a   poinsettia  production  booklet.  One  staff 
member  travelled  through  Holland  and  Germany  and  information  brought  back  was  extended  to 
growers  through  two  specific  workshops,  Hort  Congress  and  a   technical  report. 
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Greenhouse  Crops  Program 
Program  Leader:  J.  Calpas19 
Technologist:  A.  Tellier20 
Technical  Aide:  P.  Cote21 

The  greenhouse  crops  program  serves  southern  Alberta's  diverse  greenhouse  vegetable  and 
floriculture  industry  by  providing  a   comprehensive  extension  service  and  conducting  applied 

greenhouse  research.  The  program  works  in  co-operation  with  the  greenhouse  crops  program  at 
the  Crop  Diversification  Centre  -   North  in  Edmonton.  Extension  services  include  providing  crop 
management  information  and  recommendations,  diagnosis  of  crop  disorders  and  fertilizer  feed  and 
plant  tissue  test  interpretations.  Program  activities  are  directed  towards  individual  growers  and 
grower  organizations  such  as  the  Alberta  Greenhouse  Growers  Association. 

Research  Projects 

Vegetable  Crops 

Pepper  Production 
Commercial  production  of  sweet  bell  peppers  continued  to  increase  in  1995.  Alberta  growers 
have  been  relying  on  production  information  from  other  areas  of  Canada  for  managing  this  crop. 

Growing  conditions  in  Alberta  are  distinct  from  other  areas  and  recommendations  established 
elsewhere  do  not  always  apply  in  Alberta.  This  study  was  initiated  for  the  purpose  of  determining 
pepper  production  management  information  which  apply  to  Alberta  growing  conditions. 

During  the  winter  months  the  temperature  in  the  root  zone  can  fall  below  15°C,  especially  when 
there  are  no  provisions  to  provide  heat  to  the  root  zone.  Optimum  root  zone  temperature  for 

peppers  are  between  18  -   20  °C.  The  pepper  crop  was  grown  without  bottom  heat  to  the  root 
zone.  In  spite  of  using  warm  irrigation  water  (22  °C),  root  zone  temperatures  remained 
consistently  at  around  16  °C  during  the  winter  months.  The  pepper  plants  responded  to  the  low 
temperatures  in  the  root  zone  by  stretching  becoming  very  vegetative  and  not  setting  and  filling 
fruit  even  though  proper  air  temperatures  were  maintained.  As  the  season  progressed  and  the 

root  zone  temperatures  rose  to  20  °C,  the  plants  remained  in  a   vegetative  phase  and  fruit 
production  was  low.  The  crop  was  terminated  in  July  after  reaching  its  maximum  height  of 
approximately  4   metres,  normally  the  crops  carry  on  to  December.  The  yield  from  the  crop  was 

approximately  4.0  kg/m2,  well  below  the  expected  20  -   22  kg/m2.  In  order  to  grow  greenhouse 
peppers  in  Alberta  a   source  of  bottom  heat  is  required.  Once  pepper  plants  establish  a   cycle  of 
vegetative  growth,  they  are  difficult  to  manage  for  optimum  fruit  production. 

19  calpas@agric.gov.ab.ca 

20  telUer@agric.gov.ab.ca 

21  cote@agric.gov.ab.ca 
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Powdery  Mildew  Tolerant  Cucumber  Trial 
Powdery  mildew  is  a   significant  threat  to  cucumber  crops  in  Alberta.  The  greenhouse  environment 

is  particularly  good  for  mildew  development  during  the  spring  and  fall  and  there  are 

few  chemical  control  options  available  to  growers.  The  main  approach  for  control  of  this  disease 

is  through  the  development  of  mildew  tolerant  cucumber  varieties.  However,  mildew  tolerant 

varieties  also  generally  have  a   requirement  for  higher  light  intensities  and  can  develop  a   “low- 
light”  necrosis  or  die-back.  The  condition  is  usually  more  severe  in  spring  plantings  than  in  fall 
plantings  but  can  occur  in  both  spring  and  fall  crops.  Plants  exhibiting  low-light  necrosis  do  not 
produce  well. 

The  purpose  of  this  trial  was  to  evaluate  a   number  of  powdery  mildew  tolerant  cucumber  varieties 

as  a   fall  crop.  The  cultivars  evaluated  were;  “Bellisima”,  “Milligon”,  “Bella”,  “Carmen”, 

“Suprami”,  “Enigma”,  “Discover”,  “Cumlaude”,  and  “Flamingo”.  “Cumlaude”  was  the  top 
performer  with  a   yield  of  26. 1   marketable  fruit/m2.  None  of  the  cultivars  exhibited  significant 
symptoms  of  low-light  necrosis.  The  trial  will  be  repeated  as  a   spring  crop  in  1996. 

Globe  Artichoke  as  a   Bedding  Plant 

Globe  artichokes,  cultivar  “Green  Globe”  were  started  in  the  greenhouse  on  February  15.  Five 
plants  were  transplanted  into  the  field  each  week  for  five  weeks  from  May  9   to  June  4.  In  order 
to  harden  the  plants  off,  each  of  the  plants  were  moved  from  the  greenhouse  into  a   cold  frame  for 
one  week  prior  to  being  put  out  into  the  field.  The  first  artichoke  was  harvested  from  the  first 
field  planting  on  August  1 .   The  first  field  planting  yielded  six  to  seven  mature  artichokes  per  plant 
by  August  23  with  the  last  field  planting  (June  4)  yielded  only  one  artichoke  per  plant. 

Floriculture  Crops 

Evaluation  of  Humic  Acid  on  Poinsettia  Production 
Humic  acids  are  natural  occurring,  relatively  stable  organic  components  of  soil.  Commercial 
humic  acid  products  are  available  for  use  as  soil  amendments  and  are  reported  to  improve 
greenhouse  crops.  In  this  study  the  effect  of  a   humic  acid  soil  amendment,  at  the  recommended 

rate,  was  evaluated  on  four  poinsettia  cultivars;  “Freedom  Red”,  “Freedom  White”,  “Supjibi”  and 
“Sonora”  grown  under  a   standard  fertilizer  feed  program  and  a   potassium  reduced  fertilizer 
program  The  individual  plants  were  assessed  on  the  basis  of  root  dry  weight  and  stem  dry  weight 
once  the  crop  was  finished. 

When  all  cultivars  were  examined  collectively  there  was  no  significant  effect  of  the  humic  acid 
treatment  on  root  dry  weights  or  stem  dry  weights  in  either  fertilizer  regime.  Individual  cultivars 

did  react  differently  to  the  humic  acid  treatment,  “Supjibi”  had  significantly  higher  stem  dry 
weight  in  the  humic  acid  treatment  under  the  standard  fertility  program.  This  effect  was  not  seen 

under  the  potassium  reduced  fertility  program.  “Sonora”  had  significantly  lower  stem  dry  weights 
in  the  humic  acid  treatment  under  the  standard  fertility  program.  Again  this  effect  was  not  seen 

under  the  potassium  reduced  fertility  program.  “Freedom  White”  had  significantly  reduced  root 
dry  weights  in  the  humic  acid  treatment  under  the  standard  fertility  program  while  “Supjibi”  had 
significantly  higher  root  weights  in  the  humic  acid  treatment  under  the  potassium  reduced  fertility 
program. 

Evaluation  of  Limonium  as  a   Cut  Flower 
Limonium ,   also  known  as  statice,  is  gaining  popularity  as  a   fresh  cut  flower  and  for  dried 

arrangements  Four  cultivars  planted  in  the  fall  of  1994;  “Misty  Pink”,  “Misty  White”,  “Super 
Lady”  and  “Blue  Fantasia”  were  in  their  first  season  of  flowering  in  1995.  Flowering  stems  were 
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harvested  at  the  two-thirds  bloom  stage.  First  pick  began  in  mid-June  and  last  pick  was  in  mid- 
September.  The  average  number  of  stems  harvested  from  each  plant  during  the  season  was  ten 

for  “Misty  Pink”,  fourteen  for  “Misty  White”,  twelve  for  “Super  Lady”  and  five  for  “Blue 
Fantasia”.  “Blue  Fantasia”  did  not  perform  well  in  our  trial  as  the  plants  were  slow  in  establishing into  the  beds. 

The  Limonium  was  very  well  received  by  the  industry  and  the  trial  will  be  continued  in  1996. 

Technology  Transfer  Services 

Extension  and  technology  transfer  activities  made  up  a   large  component  of  the  greenhouse  crops 
program.  Poinsettia  production  workshops  and  vegetable  production  workshops  were  held  for 
commercial  growers  at  Brooks  and  Edmonton.  Presentations  were  given  at  the  Alberta 
Horticultural  Congress.  One  on  one  grower  visits  and  telephone  contacts  were  the  main 
mechanisms  for  extension  and  technology  transfer  to  growers.  The  greenhouse  specialist  attended 
the  Poinsettia  Growers  Association  Conference  in  San  Diego.  Greenhouse  Coverings,  a   monthly 
newsletter  providing  timely  production  information  to  greenhouse  growers  had  its  first  issue  go 
out  in  December. 

The  greenhouse  specialist  worked  closely  with  the  executive  of  the  Alberta  Greenhouse  Growers 
Association  and  acted  as  secretary  for  the  Alberta  Protected  Crops  Advisory  Committee. 

Plant  Pathology 
Program  Leader:  Piara  Bains22 
Scientist:  Dee  Ann  Benard23 

Scientist:  Ralph  Lange24 
Technical  Aide:  May  Yu25 

Fungicidal  Control  of  Entomosporium  Leaf  and  Berry  Spot  of  Saskatoon 
Entomosporium  leaf  and  berry  spot  disease  of  saskatoon  ( Entomosporium  mespili)  has  been 
causing  significant  economic  losses  to  saskatoon  growers  on  the  Canadian  prairies  since  1990. 
Fungicide  trials  to  control  the  disease  were  conducted  at  commercial  saskatoon  orchards  near 
Bowden,  Seba  Beach  and  Spruce  Grove,  Alberta.  The  fungicides  tested,  included  benomyl 
(Benlate),  chlorothalonil  (Bravo),  myclobutanil  (Nova),  propiconazole  (Topas),  sulphur 

(Kumulus)  and  triforine  (Funginex).  The  fungicides  were  applied  to  run-off  at  several  growth 
stages  using  a   hand-held  C02-propelled  sprayer.  Incidence  and  severity  of  the  disease  on  fruit 
were  evaluated  when  the  fruits  were  Vi  to  3/4  ripe  and  again  at  harvest  and  on  leaves  after 
harvest.  The  effects  of  the  fungicides  on  fruit  maturity  and  phytotoxicity  were  also  observed. 
Bravo  substantially  reduced  disease  severity  on  fruit  prior  to  and  after  harvest.  Equivalent 
reductions  in  severity  resulted  when  Benlate  was  applied  at  Seba  Beach  and  Spruce  Grove,  but 
not  at  Bowden,  the  most  severely  affected  site.  Kumulus  significantly  reduced  disease  severity  at 

two  sites  in  the  pre-harvest  period,  gave  intermediate  levels  of  the  control  at  harvest  and 

22  bains@agric.gov.ab.ca 

23  benard@agric.gov.ab.ca 

24  langer@agric.gov.ab.ca 

25  yu@agric.gov.ab.ca 
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significantly  reduced  post-harvest  disease  severity  at  all  sites.  No  phytotoxic  effects  on  fruit  or 
leaves  were  induced  by  any  fungicide  at  any  site.  Bravo,  Benlate  and  Topas  provided  best  control 
of  Entomosporium  leaf  and  berry  spot  at  all  test  sites  except  Bowden,  where  Benlate  was  not 
effective.  Kumulus  gave  intermediate  results  which  can  likely  be  improved  by  timing  sprays  to 
coincide  with  periods  of  heavy  disease  pressure.  Nova  and  Funginex  failed  to  control  the  disease 
according  to  the  criteria  evaluated  in  this  study. 

Based  on  the  results  of  this  study,  applications  for  minor  use  registration  of  sulphur  and  Topas 
have  been  submitted  to  Health  Canada.  Residue  analysis  of  Bravo  is  in  progress,  upon 

completion,  an  application  for  its  minor  use  registration  will  be  submitted. 

Screening  of  Potato  Somatic  Hybrids  for  Blackleg  Resistance 
Nineteen  somatic  hybrids  ( Solarium  brevidens  x   Katahdin)  and  the  backcrosses  to  Katahdin  and 

Russet  Burbank,  (and  14  somatic  hybrids  — )   were  screened  for  resistance  to  blackleg  pathogen 
( Erwinia  carotovora  subsp.  atroseptica).  The  somatic  hybrids,  highly  resistant  to  the  soft  rot 
pathogen  (E.  carotovora  susp.  carotovora)  were  developed  by  Dr.  J.P.  Helgeson,  University  of 

Wisconsin.  Of  these,  three  (backcrossed  to  Russet  Burbank  and  four  backcrossed  to — )   showed 
a   resistant  reaction  to  the  pathogen.  The  resistant  lines  will  be  very  valuable  for  developing 
blackleg  and  soft  rot  resistant  cultivars  (Prairie  Potato  Breeding  Program).  Drs.  Dermot  Lynch 

and  Larry  Kawchuk  of  Agriculture  and  Agri-Food  Canada,  Lethbridge,  are  cooperators  on  the 

project. 

Silver  Scurf  of  Potato  ( Helminthosporium  solani ) 
1)  Susceptibility  of  Potato  Cultivars  to  the  Silver  Scurf  Pathogen: 
TTiis  was  the  third  year  of  the  experiment.  Tubers  of  14  potato  cultivars  were  planted  in  a 
replicated  trial,  and  before  covering  the  tuber  with  soil  individual  tubers  were  inoculated  by 

placing  H.  so/aw-infested  rye  grains  on  the  tubers.  All  the  cultivars  were  planted  the  same  time 
but  were  harvested  according  to  their  maturity  days.  The  progeny  tubers  were  assessed  for 
incidence  and  severity  of  the  disease.  The  results  confirmed  that  there  are  differences  in  cultivar 
susceptibilities  and  agreed  in  general  with  the  rankings  of  the  previous  2   years. 

2)  Fungicidal  Control: 
Field  experiments  were  conducted  to  determine  the  efficacy  of  benomyl  (Benlate),  dithane 

(Tuberseal),  imazalil  (Fungaflor),  thiabendazole  (Mertect)  and  thiophanate-methyl  (Easout)  in 
controlling  the  disease.  The  fungicides  were  applied  pre-plant  and  post-harvest.  Incidence  and 
severity  of  the  disease  were  determined  after  harvest  and  after  storage.  Tuberseal  provided  an 
effective  control  of  the  disease. 

3)  Silver  Scurf  Pathogen: 
Enzyme  production,  thiabendazole  sensitivity  and  virulence: 

Experiments  were  conducted,  using  a   modified  cup-plate  assay,  to  determine  whether  H.  solani 
isolates  can  produce  pectolytic  enzymes,  which  may  play  a   role  in  pathogenesis.  Other 
experiments  determined  sensitivity  of  these  isolates  to  thiabendazole  (Mertect).  All  the  isolates 
produced  the  enzymes  but  significant  differences  in  levels  of  production  were  observed.  The 
average  level  of  enzyme  production  was  lower  for  isolates  that  were  resistant  to  thiabendazole 
than  for  isolates  that  were  sensitive  to  thiabendazole.  A   depressed  level  of  enzyme  production, 
associated  with  thiabendazole  resistance,  may  represent  a   decrease  in  pathogen  aggressiveness. 
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Future  work  will  attempt  to  show  a   correlation  between  pathogen  aggressiveness  and  pectolytic 
enzyme  production. 

Fluazinam  for  controlling  soiibome  pathogens  of  potato 
The  project  was  in  cooperation  with  ISK  Biosciences  and  an  Edmonton  area  potato  grower.  At 
planting  time,  Fluazinam  (fungicide)  was  applied  to  the  soil  to  evaluate  its  efficacy  in  controlling 
soiibome  diseases  including  Rhizoctonia  canker.  Scab,  Silver  scurf,  and  Fusarium  dry  rot.  The 
observations  are  being  taken  to  evaluate  the  efficacy  of  the  fungicide  in  controlling  these  diseases. 

Late  blight  of  potato 
A   project  to  observe  the  effect  of  early  and  late  sprays  of  late  blight  controlling  fungicides  was 
conducted.  The  project  was  handed  by  ISK  Biosciences.  No  disease  was  observed  in  experimental 
plots. 

Research  Grants: 

1)  Silver  scurf  pathogen:  survival  in  Alberta  soils,  host  range,  and  reactions  of  potato  cultivars. 
Principal  Researcher:  Dr.  Piara  Bains 
Funding  Agency:  Alberta  Potato  Research  Association  (Potato  Growers  of  Alberta),  started 
April  1994. 

2)  Soil  survival,  host  range,  cultivar  reactions,  and  fungicidal  control  of  silver  scurf  pathogen  of 
potato. 
Principal  Researcher:  Dr.  Piara  Bains 
Funding  Agency:  Matching  Grants  Program  of  Alberta  Agricultural  Research  Institute,  started 
April  1994. 

3)  Fungicidal  control  of  early  and  late  blight  of  potato. 
Principal  researcher:  Dr.  Piara  Bains 
Funding  Agency:  ISK  Biosciences,  June  1996  to  Oct.  1996. 

4)  Integrated  management  of  entomosporium  leaf  and  berry  spot  of  saskatoon. 
Principal  researcher:  Dr.  Piara  Bains 
Funding  Agencies: 
Agriculture  Development  Fund,  Saskatchewan  Agriculture  &   Food, 

Farm  Support  and  Adjustment  Measures  1 -Horticulture  (FSAM) 
Canadian  Agri.  Food  Development  Initiative 

Fruit  Growers’  Society  of  Alberta 
Saskatchewan  Fruit  Grower’s  Association 

Graham’s  Grove,  Roland,  Manitoba 
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Apiculture 
Provincial  Apiculturalist:  Kenn  Tuckey26 

Apicuituralist:  Doug  Colter27 

The  Apiculture  Section  of  Alberta  Agriculture,  Food  and  Rural  Development  provides  extension 
and  regulatory  service  to  the  beekeeping  industry  of  Alberta.  Offices  are  maintained  in  Edmonton 
and  Falher. 

Apiculture  Registrations  1995 
The  Alberta  Bee  Act  requires  people  who  own  beekeeping  equipment  or  operate  honeybees  in 
Alberta  to  register  annually  the  number  of  colonies  they  own  and  the  apiary  sites  where  their  bees 
are  located.  (Tables  3 , 4   and  5   and  Figures  1   and  2   summarize  the  data  gained  from  these 
registrations.) 

Table  3:  Number  of  Beekeepers  and  Colonies 

1994 

1995** 

Region Beekeepers Colonies Beekeepers Colonies 

N   R* 
$ 

2,434 
6 

3,803 
1 77 319,472 

74 

34,623 

2 151 

8,390 
143 

8,909 
3 101 

21,592 96 21,741 

4 289 
53,136 265 

51,469 
5 117 

48,178 
113 

52,187 
TOTAL 743 

165,677 697 172,732 

*   N   R   means  non-resident  beekeepers  who  operate  colonies  in  Alberta 

**  as  of  December  31, 1995 

26  tuckey@agnc.gov.ab.ca 
colter@agnc.  gov.  ab.ca 
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Table  4:  Number  of  Beekeepers  -   by  Region  and  Size  of  Operation 

Beekeepers  per  Region  1995** 

Colonies  Operated NR 
* 

1 2 3 4 5 Total 

0 0 14 30 19 
50 

16 129 

1-50 1 40 95 
54 147 35 372 

51-600 2 10 14 
12 43 

36 
117 

601+ 3 10 4 11 25 26 79 

Total 6 74 143 96 
265 113 697 

Table  5:  Bee  Colonies  Operated  -   by  Region  and  Size  of  Operation 

Colonies  per  Region  1995** 

Size  of 

Operation 

NR* 

1 2 3 4 5 Total 

1-50 15 465 999 
438 

1,328 
398 

3,643 
51-100 100 225 254 _ 790 493 

1,862 101-200 188 350 233 257 
2,015 

1,197 4,240 201-600 
1,863 3,262 3,862 8,237 9,023 

26,247 

601-1250 2,000 2,720 2,661 3,438 
10,522 15,880 37,221 

1251-2000 1,500 1,800 1,500 8,446 14,517 
6,796 

34,559 
2001+ _ 

27,200 
_ 

5,300 14,060 18,400 64,960 

Total 3,803 34,623 
8,909 21,741 51,469 52,187 

172,732 
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Figure  1   :   Number  of  Colonies  Operated Figure  2:  Number  of  Registered  Beeke 

A   new  Bee  Act  was  passed  in  1995,  and  is  expected  to  be  proclaimed,  with  new  regulations,  during 

Economics  of  Beekeeping 
The  price  of  raw,  bulk  honey  increased  dramatically  during  1995.  At  year  end,  1994,  the  price  of 
raw  bulk  honey  was  in  the  mid  to  high  600  per  pound.  By  early  summer,  1995,  some  honey 
packers  were  offering  contracts  for  die  1995  crop  at  720/pound.  Some  beekeepers  accepted 
these  contracts  and  delivered  honey  at  that  price.  Other  beekeepers  retained  their  honey  and  sold 
a   various  prices  on  a   rapidly  rising  market.  At  year  end,  1995,  there  were  reports  of  honey  selling 
at  excess  of  $   1 . 1 0/pound. 

This  price  rise  was  driven  by  two  factors: 
1)  Over  the  past  two  years  poor  honey  crops  in  parts  of  the  southern  hemisphere  have  created  a 
world  wide  shortage  of  honey  for  the  international  market.  World  production  figures  are  difficult 
to  obtain  but  it  appears  that  honey  supplies  are  at  least  10%  below  normal  requirements. 

2)  The  United  States  and  the  Peoples'  Republic  of  China  reached  an  agreement  on  a   dispute  on 
Chinese  honey  being  "dumped"  into  the  U.S.  As  a   result  of  the  agreement,  China  would  ship  20 
to  30  million  fewer  pounds  of  honey  to  the  U.S.  than  in  the  recent  few  years.  In  addition  the  price 
for  that  honey  would  rise  significantly  to  about  750US/pound. 

Albertan  (and  Canadian)  beekeepers  profited  greatly  from  these  factors.  The  sudden  increase  in 
price  has  created  an  increased  confidence  in  the  industry  and  many  beekeepers  are  moving  to  take 
advantage  of  the  improved  financial  margins  suddenly  available.  It  is  not  clear  how  long 
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these  prices  will  last  but  it  is  expected  that  it  will  take  a   few  years  to  work  through  the  current  shortfall  in 
honey. 

There  is  concern  that  the  domestic  Canadian  honey  consumer  may  resist  paying  the  retail  prices  necessary  to 

support  the  new  wholesale  price.  Cheaper  off-shore  (Chinese?)  honey  may  replace  Canadian  honey  on  the 
store  shelves. 

The  demands  of  the  hybrid  canola  seed  production  industry  in  south  Alberta  continues  to  exercise  a   major 

influence  on  Alberta  beekeeping.  During  1995  at  least  25,000  colonies  were  devoted  to  this  industry.  Both 

seed  companies  involved  are  planning  on  expansion  through  the  next  few  years.  The  availability  of  bee 

stocks  is  becoming  a   concern  to  the  companies.  The  per  colony  rental  rate  is  attractive  but  the  increased  price 

of  honey  is  reducing  interest  that  had  arisen  among  beekeepers  in  other  parts  of  the  province. 

Alberta  Honey  Production  1995 
Once  again  some  Alberta  beekeepers  reported  extensive  wintering  losses  -   attributed  to  tracheal  mites,  severe 
cold  weather  in  March  and  failing  queens.  Most  producers  were  able  to  replace  the  losses  and  even  increase 

colonies  numbers  by  the  time  the  honey  flow  was  due. 

Unfortunately  for  the  beekeepers,  Alberta  experienced  a   long  spell  of  cool,  rainy  weather  during  the  time 

when  the  honey  flow  is  normally  experienced.  All  parts  of  the  province  experienced  low  honey  crops.  Only  a 

very  few  beekeepers  obtained  above  average  crops  in  1995.  The  average  1995  honey  crop  is  estimated  to  be 

120  pounds  of  honey  per  producing  colony  -   down  very  significantly  from  the  195  pounds  in  1994  and  down 
from  the  long  term  average  of  145  pounds. 

As  mentioned  above  the  price  for  raw  bulk  honey  improved  considerably  over  1994  and  this  helped  to 

compensate  for  the  smaller  crop. 
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Figure  3   :   Alberta  Honey  Production 
(millions  of  pounds) 

250 

Figure  4   :   Alberta  Average  Honey  Yield 
Ob/Colony) 
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Apiculture  Inspections  and  Surveys 
As  varroa  mites  are  found  in  more  beekeeping  operations,  beekeepers  are  becoming  more  aware 
of  the  need  to  test  their  own  bees  for  the  presence  of  parasitic  mites.  During  1995  varroa  mites 
were  found  in  beekeeping  operations  that  were  adjacent  to  bees  from  British  Columbia  but  which 
did  not  directly  have  bees  from  British  Columbia. 

By  the  end  of  1995  varroa  mites  had  been  identified  in  13  beekeeping  operations  in  9   parts  of  the 

province  ranging  from  the  Enchant- Vauxhall  area  to  La  Crete.  Beekeeping  operations  adjacent  to 
varroa  finds  were  tested  as  well  as  bees  from  the  operations  moving  to  B.C.  for  the  winter. 
Varroa  were  newly  identified  in  6   beekeeping  operations  during  1995.  In  most  cases  the  levels  of 
infestation  appeared  to  be  quite  low. 

Most  hive  inspections  carried  out  were  at  the  request  of  owners  to  facilitate  the  sale  of  equipment. 
Colonies  and/or  equipment  in  six  beekeeping  operations  were  examined  specifically  for  brood 
diseases.  American  Foulbrood  was  detected  in  three  of  the  operations  but  the  inspections  were 
not  widespread  enough  to  give  an  indication  of  the  health  of  the  whole  industry. 

Interprovincial  Movement  of  Honey  Bees 
A   regulation  under  the  Bee  Act  requires  that  all  bees  coming  into  Alberta  from  provinces  known 
to  have  varroa  mites  be  treated  for  the  control  of  the  mite  prior  to  entry.  This  requirement  does 
not  apply  to  Vancouver  Island  and  the  Gulf  Islands,  which  are  believed  to  be  free  of  varroa.  A 
number  of  shipments  are  checked  to  confirm  compliance  with  this  regulation. 

During  the  spring  of  1995  permits  were  issued  for  the  importation  of  10000  colony  units  (nucleus 
or  full  size  colonies)  into  Alberta  from  British  Columbia.  In  the  fall  8500  colony  units,  belonging 
to  9   beekeepers,  moved  back  to  British  Columbia  for  the  winter  season.  These  operations  were 
checked  for  varroa  mites  before  the  move.  All  of  these  operations  were  found  to  be  infested  with 
low  levels  of  varroa. 

As  a   result  of  testing,  varroa  has  been  identified  in  nine  parts  of  Alberta:  Vauxhall/Enchant,  Olds, 
Thorsby,  Fairview,  Blueberry  Mountain/Silver  Valley,  Watino,  Bear  Canyon,  Manning  and  La 
Crete.  All  finds  have  been  associated  with  bees  from  British  Columbia  or  neighbouring  on  bees 
from  B.C. 

Overwintering  Bees 
Alberta  beekeepers  continue  to  winter  their  honeybees  in  British  Columbia,  in  ventilation 
controlled  buildings  or  outdoors.  Researchers  and  private  beekeepers  are  successfully  developing 

systems  for  wintering  smaller  sized  colony  units,  or  "nucs",  to  reduce  the  costs  of  providing  bee 
stocks  for  the  next  year.  Table  5   provides  wintering  statistics  for  recent  years. 
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Table  5:  Wintering  Statistics 

Year Colonies  Operated Units  into  Winter %   Winter  Mortality 

1990-1991 159,000 139,000 17 

1991-1992 150,000 139,000 
13 

1992-1993 157.000 147,000 17 

1993-1994 157,000 149,000 19 

1994-1995 165,000 154,000 20 

1995-1996 173,000 170,000  # 
n/a 

#   estimate 

Technology  Transfer  Services 

Both  apiculturists  provide  monthly  articles  to  the  Alberta  Bee  News,  published  by  the  Alberta 

Beekeepers'  Association.  Talks  are  given  to  meetings  of  the  Alberta  Beekeepers'  Association  and 
to  local  beekeepers  meetings  on  request. 

A   large  part  of  any  summer  office  time  is  used  providing  advice  to  members  of  the  public  who 

have  called  with  “honey  bee”  problems.  At  least  half  the  time  the  insects  involved  are  bumble 
bees  or  some  type  of  wasp. 

Beekeepers  and  potential  beekeepers  consult  the  apiculturists  on  a   regular  basis  requesting 
information  or  service. 

Interpreting  the  beekeeping  industry  to  other  segments  of  the  government,  and  to  industry,  is  an 
important  facet  of  the  duties  of  this  section. 

Government  Programs 
National  Tripartite  Stabilization  Plan  (NTSP)  -   This  joint  Federal,  Provincial,  industry  program, 
protected  beekeepers  from  the  effect  of  falling  honey  prices.  Payouts  were  made  for  the  1988  and 
1989  crops.  Since  then  the  program  had  been  replacing  the  short  fall  from  the  initial  payouts  and 
building  a   reserve  for  future  payouts. 

Alberta  was  the  only  province  participating  for  the  1994  honey  crop.  In  early  1995,  by  way  of  a 
plebiscite,  the  remaining  Alberta  participants  decided  to  terminate  the  program.  The  final  refund 
of  surplus  monies  is  expected  in  early  1996. 

Agriculture  Financial  Services  Corporation  -   Insurance  Division  (Successor  to  Alberta  Hail  and 
Crop  Insurance  Corporation)  -   This  joint  Federal,  Provincial,  industry  program  continued  to 
protect  21  Alberta  beekeepers  from  losses  due  to  poor  honey  yields  compared  to  their  long-term 
average  yield.  The  poor  honey  crop  of  1995  resulted  in  loss  claims  for  $140,000  compared  to less  than  $500  in  1994. 
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Net  Income  Stabilization  Account  (NISA)  -   This  joint  Federal,  Provincial,  industry  program, 
which  assists  farmers  to  provide  long  term  monetary  security  for  their  farms,  was  first  offered  to 
beekeepers  in  the  1992  taxation  year.  By  the  end  of  1993  at  least  92  beekeepers  had  made 
contributions  on  a   total  of  $15,500,000  of  sales  over  the  two  years.  In  1994,  83  participants 
made  contributions  on  $6,600,000  of  sales.  It  is  anticipated  that  changes  will  be  made  to  this 
program  in  reaction  to  recent  trade  agreements. 

Farming  For  The  Future  -   On  Farm  Demonstration  Program  -   This  provincially  funded  program 
assists  in  proving  the  worth  of  new  ideas  on  the  farm.  From  time  to  time  beekeeper  related 
subjects  are  tested.  The  apiculturists  become  involved  as  advisors. 

Plans  for  1996 

1)  To  conduct  further  varroa  testing  around  the  areas  of  known  finds. 
2)  To  work  with  beekeepers  and  monitor  progress  of  varroa  in  bee  colonies  that  remain  in 
Alberta. 

3)  To  provide,  when  invited  by  groups  of  beekeepers,  hands  on  experience  in  varroa  detection. 
4)  To  sample  for  tracheal  mites  in  areas  where  they  have  not  yet  been  detected. 
5)  To  continue  the  previous  programs  of  inspection  and  provision  of  information  as  requests  arise, 
including  the  articles  for  the  Alberta  Bee  News. 

47 



Agroforestry  Unit 
Acting  Program  Leader:  Brendan  Casement 

Shelterbelt  Production  Specialist:  Brian  Breneman27 
Administrative  Assistant:  Helen  Rekrut28 

Technical:  Rulie  Bok-Visscher29 
Seed  Technologist:  Simone  Dal(^30 Lab  Technician:  Crystal  Moor^ 

Technician:  Cecilia  Mcissac 

The  Agroforestry  Unit  was  formed  in  1995  as  a   result  of  the  reorganisation  of  the  Plant  Industry 
Division  of  Alberta  Agriculture  Food  and  Rural  Development.  The  unit  is  responsible  for  the 
Alberta  Shelterbelt  Program.  All  production  is  now  contracted  out  to  private  industry,  which 
creates  some  problems  in  supply  for  the  program. 

Orders  were  assembled  in  two  batches  because  of  budget  constraints.  The  deciduous  plant  orders 
were  assembled  in  March  and  the  coniferous  in  May.  This  worked  well  for  the  orders  for  the 
southern  regions  where  the  majority  of  plants  were  deciduous,  but  efficiency  was  poor  where  the 
ratio  of  conifers  to  deciduous  plants  was  more  even.  Fortunately,  few  species  were  adversely 
affected  by  being  thawing  out  in  March  then  reffozen. 

Small  scale  harvesting  of  some  deciduous  species  started  on  April  13  to  make  up  shortages. 
Inmates  from  the  Alberta  Justice  Attendance  Centre  with  three  CDC-N  staff  harvested  the 

majority  of  the  conifers.  Temporary  staff  graded  the  conifers  and  assembled  the  orders  between 
April  24  and  May  16,  and  staff  from  the  Pine  Ridge  Forest  Nursery  assisted  with  the  harvesting  of 
trees  for  the  surplus  sale. 

Delivery  of  the  material  from  the  contracts  in  October  were  disappointing.  This  was  partly  due  to 
the  cool  cloudy  summer  so  that  only  65  percent  of  the  rooted  cuttings  were  delivered  and  34 
percent  of  the  seedlings.  To  counteract  these  shortages  staff  were  brought  in  in  the  fall  to  harvest 
and  grade  140,000  plants  from  our  own  production  that  would  otherwise  have  been  ploughed 
down. 

27  brcncma^agnc.gov.ab.ca 
rekrut/a^agnc.  gov.  ab  ca 

29  bok/^agric.gov.ab.ca 30 

dalptf3iagnc.gov.ab.ca 

nKXHtf3agric.gov.ab.ca 

mcissatf3.agnc  gov.ab.ca 
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Distribution  Summary  by  Region  and  Type  -   Spring  1995  -   Number  of  plants  (not 
including  replacements)   

#of 

Applications 

Tall  Deciduous Small 

Deciduous 

Hedge 
Coniferous Total 

Southern 856 90,890 
3,790 

310,320 40,250 451,350 

Central 792 122,320 
7,950 

233,970 49,150 
413,390 

North  East 706 115,420 
4,970 

70,900 46,940 238,230 

North  West 414 53,910 
4,420 51,480 29,340 139,150 

Peace 459 
54,860 

4,660 42,500 19,970 121,990 

Totals 3,227 437,400 31,890 709,170 185,650 1,364,110 

Number  of  Plants  of  each  variety  Distributed  in  the  Shelterbelt  Program  in  1995 

Total  distribution  Windbreak 
Plants km Plants km 

Northwest  poplar 110,030 330 61,230 
184 

Brooks  poplar 83,610 251 
44,490 133 

Griffin  poplar 
7,900 

54 
Plains  cottonwood 

8,400 
25 

Laurel  leaf  willow 
9,560 

119 
Acute  leaf  willow 97,390 292 

80,250 241 
Golden  willow 

6,640 
20 

Peach  leaf  willow 
5,340 

16 

Manitoba  maple 11,750 
35 

Green  ash 77,280 155 
61,090 122 

Mayday  tree 10,580 
21 

Chokecherry 
7,900 16 Russian  olive 
8,600 

17 
Red  elder 

8,190 
16 

Caragana 590,740 295 461,240 231 
Villosa  lilac 33,590 34 
Common  lilac 30,030 30 

Honeysuckle 
1,330 

1 

Dogwood 65,900 66 
53,670 54 Hedgerose 

5,870 
6 

Silver  buffaloberry 
9,710 

10 

Cherry  princepia 
4,320 

4 

White  spruce 109,020 327 
82,550 248 

Colorado  spruce 59,110 177 

Lodgepole  pine 13,790 

41 

Scots  pine 
7,250 

22 

Siberian  larch 
7,550 

23 
Totals 1,431,380 

2,403 
844,520 

1,212 
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Other  Distribution 

Surplus  sale  -   128,144 
Fish  and  Wildlife  program  -   93,225 
Junior  Forest  Wardens  -   6,000 
Forever-a-Tree  Program  -   240 

Arbor  Day 
Seedlings  of  Colorado  spruce,  Lodgepole  pine  and  white  spruce  have  been  made  available  to 
school  boards  across  the  province  for  distribution  to  grade  I   or  III  students  since  1959.  In  1995 
97,040  (60,610  Colorado  spruce,  30,630  Lodgepole  pine  and  6,000  white  spruce)  seedlings  were 
shipped  with  the  help  of  TransAlta  Utilities  who  distributed  over  half  the  seedlings  to  the  rural 
schools  in  their  distribution  area. 

Seed  Collection 
This  was  a   good  year  for  seed  collection,  especially  the  cherry  species,  with  the  exception  of 
pincherry.  There  was  very  little  cone  production  on  Colorado  spruce  and  none  on  white.  The  local 

Russian  olive  seed  was  again  of  poor  quality  and  the  CDC-S  supplied  us  11kg  for  contract 
production.  The  1242.5kg  of  fruit  collected  yielded  57.8kg  of  cleaned  seed. 

Seed  Withdrawals 
-   sales 

-   contracts 
-   donations 

-   seeding  trials 

Containers 

Staff  maintained  the  material  for  the  provincial  parks  program  in  1995,  the  final  year  of  the 
program.  A   total  of  16,646  potted  plants  were  shipped  to  various  parks  across  the  province. 

17.75kg 
54kg 
11kg 

53. kg 

50 



Special  Crops  Program 
Program  Leader:  R.  Gaudiel33 Technologists:  C.  Wildschut 

E.  Russell34 

L.  Ost35 The  Special  Crops  Program  is  primarily  responsible  for  the  development  of  alternative  and  new 
crops  for  Alberta  through  applied  research  and  technology  transfer.  The  program  also  provides 

service  to  other  departmental  staff  and  to  commodity  organizations  as  consultants,  through  coop- 
erative tests  and  demonstration  plots,  and  by  providing  materials  and  advice  to  interested  parties. 

Detailed  project  results  are  presented  in  CDC-S  pamphlet  96-20,  Special  Crops  Cultivar  Trials. 

Research  Projects 

Drybean  Cultivar  Evaluation  and  Cultural  Practices 
Thirteen  performance  trials  with  drybean  lines  and  varieties  were  conducted  at  Brooks  and  Bow 
Island  under  irrigated  and  dryland  conditions  for  preliminary  screening/observation,  registration 
and  recommendation.  A   study  investigating  the  effects  of  Rhizobium  inoculation  and  formulation 
at  different  levels  of  nitrogen  and  phosphorus  fertilization  with  several  commercial  varieties  was 
conducted  at  Bow  Island,  Coaldale  and  Taber  in  cooperation  with  Dr.  R.  H.  McKenzie,  Alberta 
Agriculture,  Food  and  Rural  Development,  Lethbridge.  A   trial  to  collect  preliminary  data  on  the 
growth,  developmental  pattern  and  yield  of  different  drybean  cultivars  was  carried  out  to  help 
evaluate  a   drybean  crop  model. 

The  cool  growing  season  somewhat  delayed  the  growth  and  development  of  bean  plants,  but  was 
still  long  enough  for  most  to  reach  maturity.  Newer  varieties  that  were  more  upright  and  narrower 

in  growth  habit  performed  better  in  the  solid-seeded  stands  than  in  wide-row  trials.  Some  of  these 
varieties  were  also  earlier  maturing  than  the  standard  commercial  varieties.  Several  breeding  lines 
from  the  Crop  Development  Centre  at  Saskatoon  showed  promising  plant  architecture,  early 
maturity  and  yield  potential.  In  1995,  nine  lines  were  recommended  for  varietal  registration, 
through  the  Prairie  Registration  Recommending  Committee  on  Grain  (PRRCG). 

Data  from  the  fertilizer  inoculation  and  the  crop  modelling  trials  are  still  being  organized  and 
analyzed. 

Other  Pulse  Crop  Cultivar  Evaluations  and  Cultural  Practices 
Several  fieldpea  cultivar  trials  were  conducted  at  Brooks,  Bow  Island  and  Standard  to  evaluate 
lines  and  varieties  for  screening  and  regional  adaptation  purposes.  Most  of  the  new,  promising 
lines  and  varieties  were  from  European  breeding  programs.  Several  were  early  to  mature  and 
relatively  upright.  Also,  the  seed  yield  potential  of  newer  varieties  and  lines  were  generally  higher 
than  the  older,  standard  ones.  In  1995,  12  fieldpea  lines  were  recommended  for  varietal 

33  gaudiel@agric.gov.ab.ca 

34  russelle@agric.gov.ab.ca 

35  ost@agric.gov.ab.ca 
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registration  through  the  PRRCG.  A   large  number  of  varieties  were  again  evaluated  for  their 
response  to  different  soil  moisture  levels  and  seeding  dates  at  Brooks.  There  were  significant 
differences  between  varieties  in  yield,  standability  and  maturity  in  response  to  different  levels  of 

soil  moisture  and  dates  of  seeding.  Also,  in  cooperation  with  the  Agriculture  and  Agri-Food 
Canada  Research  Station  at  Beaverlodge,  different  Rhizobium  inoculant  formulations  were 
evaluated  for  their  dinitrogen  fixation  efficacy  and  crop  yield  response  at  Brooks. 

Trials  with  several  other  pulse  crops,  including  lentils,  fababeans,  chickpeas,  lupins,  soybeans  and 
lathyrus,  were  conducted  to  evaluate  the  performance  of  different  lines  and  varieties  for  varietal 
registration  and  regional  adaptation  of  registered  varieties.  Most  of  the  new  lentil  varieties  appear 

to  be  adapted  to  Alberta  conditions.  The  new  low-tannin  lentil  -   ZT4,  although  higher  in  yield 
than  the  old  low-tannin  variety,  is  still  lower  in  yield  than  standard  varieties.  Although  a   few  lupin 
lines  were  observed  to  be  earlier  than  others,  delayed  maturity  is  still  a   concern,  particularly  in 
cool  and  moist  environments.  Three  fababean  lines  were 

recommended  for  varietal  registration  in  1995  through  PRRCG.  There  were  a   few  Desi  type 
chickpea  lines  that  matured  and  yielded  satisfactorily.  Natto  soybean  lines  were  early  enough  to 
mature,  but  yields  continued  to  be  lower  than  the  standard  varieties. 

Other  Special  Crop  Cultivar  Evaluations  and  Cultural  Practices 
Several  cultivars  and  lines  of  proso  millet,  buckwheat,  mustard,  safflower,  and  hybrids  of 
sunflower  and  grain  and  silage  com  were  evaluated  for  potential  registration  and  regional 
adaptation.  No  outstanding  lines  or  selections  were  observed  with  safflower  and  proso  millet.  The 
buckwheat  trial  was  lost  because  of  weeds.  Two  buckwheat  lines  were  recommended  for  varietal 

registration  in  1995.  The  grain  com  test  at  Brooks  was  too  variable  because  of  bird  damage. 
Yellow  mustard  lines  outyielded  the  oriental  and  brown  types  in  1995.  Sunola,  an  open  pollinated 
oilseed  sunflower,  continued  to  mature  earlier  to  mature  than  hybrid  sunflowers. 

New  Crop  Adaptability 
Different  lines  and  selections  of  quinoa,  grain  amaranth,  fenugreek  and  stevia  were  evaluated  for 
maturity  and  yield  at  Brooks.  There  are  a   few  lines  of  grain  amaranth  that  are  early  enough  to 
mature  properly  in  Alberta.  Some  of  the  quinoa  lines  that  were  supposed  to  be  low  in  saponin 

content  matured  too  late  to  harvest.  Stevia  plants  grew  only  30-40  cm  tall  and  leaf  biomass  yield 
was  relatively  low  compared  to  those  obtained  in  Ontario  and  British  Columbia. 

Adaptability,  Cultivar  Development  and  Agronomic  Studies  of  Essential  Oil  and 
Spice  Crops 
The  purposes  of  this  project  were  to  evaluate  and  develop  management  practices  for  selected 
spice  and  aromatic  crops  and  to  evaluate  the  adaptability  of  various  lines/selections  of  other 
potential  herb  and  spice  crops. 

Studies  on  stolon  planting  density  for  peppermint  and  spearmint  and  dates  of  planting  and 
harvesting  were  conducted  under  irrigation  at  Brooks.  Results  in  1995  confirmed  previous 
observations  that  biomass  and  essential  oil  yields  for  both  crops  increased  with  increasing  density, 
and  the  earlier  the  stolons  were  dug  and  planted  the  better  the  biomass  and  oil  yields. 

High  methyl  cinnamate  (MC)  basil  selections  were  evaluated  for  genetic  purity  and  for  essential 
oil  yield  and  MC  content  in  field  trials  at  Brooks.  Also,  10  promising  selections  were  planted  in 
isolated  plots  for  seed  increase.  In  addition,  a   20-acre  field  at  the  George  Thacker  and  Sons  Farm 
at  Bow  Island  was  planted  with  one  of  our  high  MC  basil  selection  to  test  its  commercial 
potential  The  MC  content  of  the  selections  was  generally  lower  than  expected.  Most  contained 
70-75%  MC  in  their  essential  oil;  however,  a   few  had  75-80%  MC.  Yields  of  steam-distilled  oil 
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ranged  from  8-25  L/ha  and  plant  variability  within  selections  were  low.  Unfortunately,  the 
biomass  and  oil  yields  in  the  20-acre  field  at  Bow  Island  were  low  because  of  the  cool  growing 
season  and  drought  conditions. 

Distillation  and  extraction  trials  showed  that  precipitation  of  MC  by  chilling  the  distillate  water 
may  be  a   cost  effective  means  of  extraction.  Also,  the  use  of  a   coalescer  may  be  another 
mechanical  way  of  separating  the  relatively  heavy  MC  oil  from  water.  Purification  of  the  oil  to 
almost  pure  MC  is  needed  in  order  to  market  it. 

Studies  continued  on  seeding  date,  seeding  rate  and  stage  of  harvesting  with  caraway,  coriander, 
dill  and  fenugreek.  Generally,  earlier  seeding  gave  the  best  yield  for  all  these  crops.  The  seeding 
rate  and  stage  of  harvesting  varied  with  each  particular  crop.  Adaptability  studies  with  other 
crops  showed  the  potential  of  ginseng  production  in  Alberta,  as  well  as  potential  problems  due  to 
low  temperature  damage.  Catnip  production  is  possible  commercially.  Echinacea  production  is 
also  possible,  but  certain  diseases  may  be  a   concern.  Our  demonstration  and  observation  plots 
showed  the  adaptability  of  numerous  herb,  spice  and  essential  oil  crops  to  southern  Alberta 
conditions. 

Technology  Transfer  Services 

Program  staff  continued  to  receive  and  answer  numerous  inquiries  on  the  production  of  special 
crops,  particularly  on  herb,  spice  and  essential  oil  crops,  and  hemp.  We  continued  to  write  articles 
on  special  crops  for  producer  newsletters  and  news  media  and  helped  revise  the  special  crop 
varietal  recommendation  Agri  Fax  factsheet.  We  participated  in  courses,  seminars  and  field  tours. 
We  provided  extension  staff  and  other  interested  parties  with  planting  materials  for  demonstration 
and  field  testing  and  continued  to  help  essential  oil  and  spice  producers  develop  through  advice 
and  by  testing  new  crops  and  new  methods  of  production  and  extraction.  We  coordinated  the 
Alberta  Regional  Special  Crops  Varietal  Test  and  prepared  and  distributed  performance  data  of 
registered  varieties  of  fieldpeas,  drybeans,  lentils,  fababeans  and  mustard  to  cooperators, 
specialists,  growers  and  agribusinesses. 

Special  Crops  Program 
Program  Leader:  R.  Park36 

The  Special  Crops  Program  at  the  Field  Crop  Development  Centre,  Lacombe,  is  primarily 
responsible  for  special  crops  technology  transfer,  partnering  and  cooperating  with  associated 
government  agencies  and  the  private  sector  for  the  advancement  of  the  special  crops  industry  in 
Alberta.  The  program  is  also  responsible  for  a   small  agronomy  and  varietal  assessment  program, 
concentrated  primarily  on  grain  legumes.  In  1995,  applied  research  projects  were  conducted  at 
four  sites  in  north  central  Alberta. 

36  park@agric.gov.ab.ca 
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Field  Pea  Cultivar  Evaluation 

Ten  screening  tests  were  conducted  at  Barrhead,  Westlock  and  Namao  to  evaluate  numerous 

advanced  lines  for  yield,  days  to  maturity  and  straw  strength.  This  work  was  conducted  for 

Agriculture  and  Agri-Food  Canada,  as  well  as  for  three  private  companies. 
A   Field  Pea  Cooperative  Test  was  grown  at  Westlock.  Eighty-seven  first,  second  and  third-year 
entries  were  evaluated  in  three  tests  against  seven  check  varieties.  Regional  field  pea  variety 
testing  was  conducted  at  Westlock  and  Namao;  28  registered  varieties  were  tested  for  yield,  days 
to  maturity,  harvest  ease,  and  other  agronomic  characteristics.  Field  pea  screening  and 
cooperative  testing  revealed  that  a   number  of  breeding  lines  and  selections  were  adaptable  to  and 

generally  higher  yielding  in  Alberta’s  main  pea-growing  area.  Many  foreign  cultivars  continued  to 
show  improvement  and  a   few  Canadian  breeding  lines  showed  promise  for  Alberta  conditions. 

Fourteen  field  pea  lines  that  were  evaluated  in  the  co-op  tests  were  recommended  for  registration 
in  1996. 

Field  Pea  Fertility  Test 
A   phosphorous  and  potassium  fertility  program  was  conducted  at  four  locations  in  north  central 
Alberta  to  measure  plant  and  root  growth,  yield  and  maturity  response  using  three  rates  of 
phosphorous,  as  well  as  these  same  three  rates  in  combination  with  two  rates  of 
potassium,  for  a   total  of  10  treatments.  Data  collected  from  this  first  year  test  showed  very  minor 
differences  in  root  and  plant  growth  and  yield  between  the  fertility  levels  used.  Further  studies  will 
be  done  in  1996. 

Field  Pea  Inoculant  Test 

Two  trials  were  conducted  at  Namao  to  test  various  Rhizobium  inoculant  formulations  and  seed- 
coating techniques  for  two  private  companies.  Granular  inoculants  continued  to  show  promise 

for  solid  seeded  grain  legumes.  Smaller  granular  size,  which  has  improved  delivery  in  the  field, 
and  controlling  granular  moisture  has  made  this  a   more  affordable  and  usable  inoculant  form.  The 
granular  formulation  continued  to  produce  results  very  comparable  to  the  best  peat  formulations. 

Field  Pea  and  Lentil  Disease  Research 

A   joint  program  with  Dr.  S.F.  Hwang,  Alberta  Environmental  Centre,  Vegreville,  involved 
studying  pythium  root  rot  in  pea  and  fiisarium  root  rot  in  lentil  at  two  locations  in  north  central 
Alberta.  The  pythium  root  rot  trial  was  an  integrated  biological  and  chemical  control  study  for 

seed  decay,  damping-off  and  root  rot.  The  fiisarium  root  rot  trial  was  established  to  screen  lentil 
varieties  for  resistance  to  the  disease.  Four  strains  of  two  species  of  soil-inhabiting  bacteria. 
Bacillus  subtilis  and  B.  polymyxa ,   and  metalaxyl  fungicide  had  an  inhibitory  effect  on  pythium 
root  rot. 

Special  Crops  Demonstration 
The  program  cooperated  with  Dr.  R.  Gaudiel,  Dr.  S.  Blade  and  Mr.  N.  Clark  to  test  20  minor 

usage  and  small  acreage  special  crops  at  CDC-North.  This  first  year  trial  demonstrated  a   benefit 
to  continue  this  screening  program  in  central  and  north  central  Alberta.  The  test  will  be  expanded 
to  four  additional  locations  in  1996. 

Technology  Transfer  Services 

The  Program  Leader  continued  to  receive  and  answer  numerous  inquiries  on  varieties,  production 
and  marketing  of  various  special  crops.  Articles  were  written  for  producer  newsletters, 
magazines  and  for  the  news  media.  The  annual  special  crops  varietal  recommendation  factsheet 
was  updated  with  assistance  from  other  Unit  personnel.  The  Program  Leader  participated  in 
numerous  courses,  seminars  and  field  tours,  and  provided  AARFD  Pulse  and  Special  Crops 
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Specialists  with  information  as  requested  and  when  received.  The  Leader  also  participated  in  the 
formal  training  of  these  Specialists.  A   secondment  with  the  Alberta  Pulse  Growers  Commission 
was  successfully  completed.  The  Leader  was  an  active  member  on  the  Special  Crop  Product 
Team  and  participated  in  monthly  meetings,  as  well  as  in  industry  consultations. 

Special  Crops  Program 
Program  Leader:  Stan  Blade37 

Technologist:  Neil  Clark38 

Program  Objectives 

Crop  diversification  is  an  important  strategy  to  ensure  the  long-term  viability  of  agriculture  in 
Alberta.  The  introduction  of  new  crops  such  as  field  peas  on  the  prairies  has  produced  several 
benefits;  i.e.  improved  crop  rotations  that  promote  sustainable  production,  a   reduction  in 

producer  exposure  to  price  volatility,  and  value-added  processing  opportunities. 

The  Special  Crops  Program  (CDC-N)  of  the  New  Crop  Development  Unit  has  been  expanded  to 
provide  strong  support  for  identifying  and  developing  new  crops  which  can  be  economically 
grown  in  the  central  region  of  the  province.  We  are  interested  in  generating  accurate  information 
to  increase  farmer  options.  The  clients  and,  in  some  cases,  collaborators,  of  the  Program  include 
producers,  grower  associations,  agribusinesses,  processing  companies,  universities,  as  well  as 

Agriculture  and  Agri-Food  Canada  personnel  and  other  specialists  within  and  outside  the  province 
of  Alberta. 

The  Special  Crops  Program  at  CDC-N  is  mandated  to  provide  research  information  on  a   wide 
range  of  alternate  crops  as  noted  in  the  New  Crop  Development  Unit  business  plan.  The 
information  produced  within  the  Program  will  be  packaged  and  delivered  to  clients  in  Alberta  and 
beyond. 

Research  Projects 

Regional  Field  Pea  Trial 
Fifty-three  pea  varieties  were  grown  in  a   replicated  trial  at  CDC-North  in  1995.  Data  were 
collected  for  vine  length,  canopy  height  and  yield.  The  objective  of  this  trial  was  to  provide 
information  on  performance  of  varieties  which  are  currently  registered.  The  trial  included  a   range 

of  materials,  i.e.  both  newly-registered  and  older  varieties.  Several  visitors  were  impressed  by  the 
increased  standability  of  many  of  the  newer  semi-leafless  pea  lines.  The  variety  Grande  yielded 
8230  kg/ha,  and  Baroness  produced  7930  kg/ha;  these  were  the  two  highest-yielding  lines.  By 
measuring  both  vine  length  and  canopy  height  for  each  of  the  entries,  it  was  possible  to  calculate  a 
standability  ratio  for  entries  in  the  trial  (vine  length/  canopy  height).  The  results  ranged  from  1.89 

(more  standability)  to  9. 13  (excessive  lodging).  The  five  highest-yielding  lines  averaged  a   ratio  of 
2.96,  while  the  five  lowest-yielding  cultivars  averaged  5.76.  This  result  indicates  the  critical  role 
of  standability  for  pea  yield  in  this  region. 

37  blade@agric.gov.ab.ca 

38  krahn@agric.gov.ab.ca 
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Alternate  crops  trial 
The  alternate  crops  demonstration  trial  included  grain  amaranth,  quinoa,  buckwheat,  proso  millet, 
canary  seed,  soybean,  sunola,  safflower,  fenugreek,  lupin,  Austrian  winter  pea,  lathyrus,  chickpea, 
lentils,  broadbean  and  fababean.  Data  were  collected  on  adaptability  of  these  crops  for 
production  in  the  region,  focusing  on  maturity  as  well  as  quantity  and  quality  of  yield.  Yields  of 
canaryseed,  proso  millet.  Broad  bean,  lentil  and  fababean  were  excellent.  However,  the  length  of 
season  did  not  allow  crops  such  as  lupin  and  fenugreek  to  achieve  physiological  maturity. 

Ginseng  production  trial 
The  ginseng  beds  at  CDC-N  went  through  their  second  growing  season.  Experimental  treatments 
included  straw  mulch  and  fertilizer  application.  The  use  of  30  cm  of  straw  mulch  provided 

sufficient  over-wintering  protection.  Straw  mulch  on  the  beds  during  the  growing  season  reduced 
disease  incidence.  This  was  likely  due  to  reduced  soil  splash,  which  was  evident  in  the  non-mulch 
treatments.  Several  interested  producers  visited  the  ginseng  plots  throughout  the  summer  to 
increase  their  knowledge  of  the  crop. 

Herb  Overwintering 
Peppermint  and  Scotch  spearmint  were  planted  at  CDC-N  to  determine  overwintering  capability 
in  this  region.  French  tarragon  was  also  planted  in  1995. 

Technology  Transfer  Services 

During  the  initiation  of  the  research  program  I   was  able  to  visit  several  new  crops  workers  across 
the  Prairies.  We  were  able  to  discuss  areas  of  mutual  interest  which,  in  some  cases,  has 
developed  into  scientific  collaboration. 

Presentations  were  made  to  commodity  commissions  and  several  producer  groups  during  1995  to 
inform  individuals  in  the  area  about  the  research  program  we  are  developing  in  order  to  obtain 
input  from  farmers  in  the  region. 

Numerous  requests  for  information  regarding  diversification  were  handled  through  our  office  at 

CDC-N.  We  are  developing  a   information  database  on  several  crops  which  we  use  to  provide 
information  to  interested  clients. 

Regular  discussions  between  the  pulse  and  special  crops  specialists  of  Alberta  Agriculture,  Food 
and  Rural  Development  were  organized  through  CDC-N  to  ensure  sharing  of  knowledge  between 
team  members.  Technical  support  was  provided  to  the  specialists  for  data  analysis  and 
interpretation. 
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Plant  Pathology  Program 
Program  Leader:  R.J.  Howard39 
Plant  Pathologist:  K.F.  Chang40 

Technician:  M.A.  Briant41 

The  Plant  Pathology  Program  has  a   mandate  to  conduct  applied  research  on  important  diseases  of 
horticultural,  forage  and  specialty  crops.  These  studies  encompass  field,  laboratory,  growth 
chamber  and  greenhouse  experiments,  as  well  as  disease  surveys.  Findings  from  this  work  and 
from  the  research  of  other  scientists  are  presented  to  commercial  producers  through  technology 
transfer  programs.  Service  is  a   third  activity  that  primarily  involves  support  to  crop  production 

research  programs  at  CDC-S.  Some  plant  pathology  projects  are  also  discussed  in  the  report  of 
the  Post-Harvest  Technology  Program. 

Research  Projects 

Diseases  of  Special  Crops 

Efficacy  of  three  fungicides  against  powdery  mildew  and  rust  on  monarda  and 
scotch  spearmint 
Tilt  250E  (propiconazole  250  g/L  EC),  Nova  40W  (myclobutanil  40%  WP)  and  Bravo  500 
(chlorothalonil  40.4%  SN)  were  evaluated  as  foliar  sprays  on  monarda  and  scotch  spearmint  for  the 
control  of  powdery  mildew  ( Erysiphe  cichoracearum )   and  rust  (Puccinia  menthae)  in  a   field  trial  at 
CDCS.  Each  fungicide  was  applied  once,  except  for  one  Bravo  treatment  where  a   second  spraying 

was  done  on  June  30.  Each  treatment  was  applied  to  four,  20  m2  subplots  of  each  crop. 

Visual  ratings  of  mildew  and  rust  severity  were  made  one  month  later.  The  levels  and  uniformity  of 
these  diseases  were  moderate  to  very  high  in  the  monarda.  On  spearmint,  there  was  little  mildew,  but 
rust  levels  were  generally  high.  Overall,  Tilt  250E  provided  the  best  control  of  powdery  mildew  on 
monarda  and  rust  on  spearmint. 

Efficacy  of  chemical  seed  treatments  for  the  control  of  halo  blight  and  seed  decay 
on  dry  beans 
Samples  of  dry  bean  seed  naturally  infested  with  Pseudomonas  syringae  pv.  phaseolicola  and 
various  fungal  species  were  treated  with  several  rates  of  Gustafson  Agricultural  Streptomycin 

(steptomycin  sulphate  62.6%  WP),  Gustafson  Captan  30-DD  (captan  28.7%  SU),  Streptomycin 
17  (streptomycin  sulfate  17%  WP),  and  Captan  400  (captan  37.4%  SU)  to  evaluate  their 
effectiveness  against  halo  blight  and  seed  decay.  The  treated  seed  was  planted  in  replicated  field 
trials  at  Brooks,  AB  Morden,  MB,  and  Outlook,  SK.  The  results  showed  that  at  least  0.4  g/kg, 

and  preferably  1.0  g/kg,  of  either  Agricultural  Streptomycin  or  Streptomycin  17  had  to  be  applied 
to  infested  bean  seed  to  produce  a   significant  reduction  in  halo  blight  and  a   corresponding 
increase  in  yield  relative  to  plants  grown  from  untreated  seed. 

39  howardr@agric.gov.ab.ca 

40  changk@agric.gov.ab.ca 

41  briant@agric.gov.ab.ca 
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Efficacy  of  calcium  spray  treatments  for  the  control  of  white  mold  on  edible  dry 
beans 
Calcium  carbonate  (40.04%  Ca),  calcium  acetate  (22.7%  Ca),  calcium  nitrate  (16.97%  Ca), 
calcium  chloride  (27.3%  Ca),  calcium  phosphate  (15.9%  Ca),  calcium  sulphate  (23.3%  Ca), 
calcium  hydroxide  (54. 1%  Ca),  and  Benlate  (benomyl  50%  WP)  were  sprayed  on  replicated  trials 
in  a   commercial  dry  bean  field  in  southern  Alberta  to  evaluate  their  efficacy  in  controlling  white 
mold  ( Sclerotinia  sclerotiorum).  Disease  incidence  readings  taken  two  weeks  after  spraying 
suggested  that  calcium  acetate,  phosphate  and  hydroxide  were  as  effective  as  Benlate  and  may 
have  potential  as  fungicides  against  white  mold  on  beans. 

Screening  dry  beans  for  resistance  to  root  rot  and  leaf  blight  diseases 
Forty-nine  cultivars  and  breeding  lines  of  seven  types  of  dry  beans  comprising  the  Prairie  Dry 
Bean  Cooperative  Trial  were  screened  for  resistance  to  Fusarium  oxysporum ,   Pythium  ultimum 
and  Rhizoctonia  solani,  the  incitants  of  root  rot.  The  above  entries  were  also  screened  for 

resistance  to  Pseudomonas  syringae  pv.  phaseolicola  and  Xanthomonas  campestris  pv.  phaseoli, 
the  incitants  of  halo  and  common  blights  on  foliage  and  pods.  The  seed  lots  were  planted  into 

artificially  infested  soil  in  a   replicated  greenhouse  trial  and  the  leaves  of  six-week-old  plants  were 
artificially  inoculated  with  the  bacterial  bight  organisms.  Percentage  seedling  emergence,  root  rot 
severity  and  leaf  lesion  area  were  measured  for  each  cultivar.  A   report  was  submitted  to  the 
Special  Crops  Subcommittee  of  the  Prairie  Registration  Recommending  Committee  for  Grain  for 
use  in  evaluating  candidate  dry  bean  lines  for  official  registration. 

Dry  bean  bacterial  blight  survey 
Ten  commercial  dry  bean  fields  (276.3  ha)  in  southern  Alberta  were  surveyed  in  late  August  for 
halo  and  common  blight,  caused  by  Pseudomonas  syringae  pv.  phaseolicola  and  Xanthomonas 
campestris  pv.  phaseoli.  Disease  incidence  and  severity  were  measured  on  leaves  and  pods  from 
50  plants  per  field.  Blight  was  found  in  every  field.  The  average  blight  incidence  was  moderately 
high,  66.5  %   for  leaves  and  62  %   for  pods,  but  the  overall  severity  was  slight  (avg.  0.9  to  0.3  on  a 
0-4  scale) 

Diseases  of  Forage  Crops 

Efficacy  of  foliar  fungicides  against  powdery  mildew  and  rust  in  Kentucky 
bluegrass 
Lime  Sulphur  Solution  (sulfide  sulphur  22%  SN),  Dithane  DG  (mancozeb  75%  WG),  Tilt  250E 
(propiconazole  250  g/L  EC)  and  Nova  40W  (myclobutanil  40%  WP)  were  evaluated  alone  and  in 
different  combinations  for  the  control  of  powdery  mildew  ( Erysiphe  graminis)  and  rust  (Puccinia 

brachypodii  var.  poae-nemoralis)  on  Kentucky  bluegrass  in  three  commercial  bluegrass  seed 
fields  in  southern  Alberta  and  four  experimental  plots  at  CDCS,  Brooks.  The  sprays  were  applied 
once  or  twice  prior  to  heading,  and  visual  assessments  of  disease  severity  were  made  on  replicated 

subplots  in  mid- July  as  the  stands  near  maturity.  Nova  40 W   and  Tilt  25 0E,  alone  and  in 
combination  with  Lime  Sulphur  Solution,  provided  the  best  control  of  powdery  mildew.  None  of 
the  fungicides  tested  adequately  controlled  rust. 

Incidence  of  silvertop  in  commercial  and  research  Kentucky  bluegrass  fields 
Four  replicated  plots  were  established  on  well-burned  and  poorly  burned  areas  of  five  commercial 
fields  in  southern  Alberta  in  mid-May,  1995.  Healthy  and  silvertop  stems  were  counted  from  one 
square  meter  in  each  of  the  plots.  Forty  stems  were  examined  from  both  areas  in  each  of  the  five 
fields  for  insects,  eggs,  holes  and  node  browning.  Isolation  of  microorganisms  was  also  done 
from  the  samples.  Monitoring  for  silvertop  and  insects  was  done  on  a   weekly  basis  in  June,  1995 
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on  four  Kentucky  bluegrass  cultivars  at  CDCS.  Silvertop  appeared  in  early  June  with  the  largest 

increase  occurring  between  June  17-23.  Field  and  greenhouse  trials  from  the  past  two  years, 

when  combined  with  the  current  year's  data,  generally  showed  that  many  microorganisms,  among 
which  Fusarium  poae  was  always  isolated,  could  induce  silvertop.  Insects,  mostly  thrips  and 
mites,  were  found  in  the  grass  stems  from  which  the  microorganisms  mentioned  above  were 
isolated.  Burning,  though  variable  from  field  to  field,  generally  lowered  the  incidence  of  silvertop 
and  some  grass  cultivars  are  more  resistant  to  silvertop  than  others.  More  work  needs  to  be  done 
on  the  relationship  of  insects  and  the  spread  of  the  silvertop  microorganism  or  microorganisms. 

Downy  mildew  of  kochia 
Downy  mildew  was  discovered  on  kochia  ( Kochia  scoparia)  at  CDCS,  in  1995.  Diseased  plants 
showed  stunting,  leaf  chlorosis  and  necrosis,  and  mortality.  Light  and  scanning  electron 
microscopy  revealed  that  the  pathogen  had  dichotomously  branched  conidiophores.  Conidia  were 

oval-shaped  and  their  size  ranged  from  20.35-33.75  x   14.63-20.70  pm,  with  an  average  of  17.80 
x   29. 14  pm  (quotient  =   1 .64).  Oospores  produced  in  dead  leaf  tissues  were  spherical  with 
smooth  surfaces  and  thick  walls.  The  pathogen  might  have  potential  as  a   biological  control  agent 
for  kochia.  Field  observations  revealed  that  coexisting  plants  oiAtriplex  spp.  and  Chenopodium 
spp.,  member  of  Chenopodiaceae,  were  not  infected  by  the  pathogen,  suggesting  that  it  is  highly 

host-specific.  Based  on  the  host  specificity  and  the  shape  and  size  of  the  conidia  and  oospores, 
Peronospora  farinosa  f.  sp.  kochii  has  been  proposed  as  a   name  for  this  fungus.  This  is  the  first 
report  of  downy  mildew  on  kochia  in  North  America. 

Diseases  of  Vegetable  Crops 

An  evaluation  of  seed  treatment  fungicides  for  the  control  of  seed  decay  and 
seedling  blight  in  super  sweet  com 
In  a   cooperative  trial  with  the  University  of  Idaho,  Parma,  ID,  1 1   seed  treatment  fungicides  were 
evaluated  for  efficacy  against  seed  decay  and  seedling  blight  caused  by  Pythium  spp.,  Rhizoctonia 
so  lam,  Penici  Ilium  spp.,  Fusarium  spp.,  Trichoderma  spp.  and  Rhizopus  spp.  Most  of  the 
products  tested  were  registered  in  the  US.  A.,  but  not  in  Canada.  Seed  of  the  cultivar  Ultimate 
were  treated  and  planted  in  replicated  plots  in  a   field  near  Taber,  AB  and  in  replicated  pots  of  soil 
in  growth  chambers  at  CDCS.  Most  of  combination  treatments  performed  much  better  than  the 

single-  and  dual-ingredient  seed  treatments  currently  registered  in  Canada.  Treatments  containing 
Apron  (metalaxyl)  preformed  very  well,  suggesting  that  Pythium  spp.  were  an  important 
component  of  the  seedling  blight  complex  in  this  trial. 

Screening  of  cultivars  of  cauliflower  for  resistance  to  Rhizoctonia  solani 
Twenty-two  cauliflower  cultivars  were  rated  for  resistance  to  two  isolates  (R22  &   R37)  ofR. 
solani ,   the  cause  of  wirestem  and  seedling  blight,  in  cooperation  with  Dr.  S.F.  Hwang,  Alberta 

Environmental  Centre,  Vegreville.  “White  Fox”  showed  the  most  resistance  to  R22,  while 
“Fremont”,  “Snow  Queen”,  “Yukon”  and  “White  Rock”  were  the  most  susceptible.  “White 
Queen”  was  the  most  resistant  to  R37  and  “Yukon”  was  the  most  susceptible.  The  effect  of  plant 
age  on  resistance  to  R   solani  was  also  determined.  Plants  inoculated  at  a   young  stage  were  the 
most  susceptible,  and  their  fresh  weight  was  significantly  less  than  those  of  older  inoculated  and 
non-inoculated  plants. 
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Diseases  of  Potatoes 

Late  blight  survey  in  southern  Alberta 
In  cooperation  with  Dr.  V.S.  Bisht,  CDC-N,  Edmonton,  14  potato  fields  (770  ac)  in  southern 
Alberta  were  surveyed  in  mid- August,  1995  for  late  blight.  Blight  incidence  and  severity  were 
assessed  at  five  randomly  selected  sites  in  each  field.  Suspicious  leaves  were  collected  and  sent  to 
Dr.  Bisht  for  verification.  None  of  fields  sampled  were  positive  for  late  blight.  Results  of  the 

storage  survey  of  late  December-early  January,  1 994;  confirmed  that  two  out  of  28  storages 
sampled  in  southern  Alberta  had  potatoes  that  were  positive  for  late  blight. 

Diseases  of  Ornamentals 

The  occurrence  of  downy  mildew  of  creeping  phlox  and  its  chemical  control 
A   total  of  157  plants  of  a   pink-flowered  cultivar  and  66  plants  of  a   blue-flowered  cultivar  of  phlox 
( Phlox  subulata  L.)  were  surveyed  for  their  severity  in  a   greenhouse  at  Legal,  AB.  The  average 
disease  severities  for  the  pink  and  blue  cultivars  were  37.6  and  37.3%,  respectively.  Naturally 
infected  plants  grown  in  were  spray  with  Bravo  (0.4  g/L  water),  Copper  Oxychloride  (0.8  g/L), 
Tribasic  Copper  Sulphate  (5  g/L),  Dithane  DG  (1  g/L),  Funginex  (1  g/L),  Ridomil  (1  mL/L), 
Polyram  (0.5  g/L)  or  Benlate  (1  g/L)  to  evaluate  their  efficacy.  The  fungicides  were  sprayed  to 
runoff  using  a   had  sprayer.  None  of  these  fungicides  controlled  the  disease  under  the  conditions 
of  this  test. 

A   yellows  disease  of  dame's  violet  (Hesperis  matronalis )   caused  by  an 
unidentified  phytoplasma 

A   yellows  disease  of  dame's  violet  was  noted  in  1994  and  1995  in  Edmonton.  Diseased  plants 
showed  symptoms  of  chlorosis,  plant  stunting,  bladder-like  silique  formation  and  phyllody  of 
inflorescences.  Phytoplasma  bodies  were  found  in  phloem  cells  of  infected  stems  and  leaves  by 

transmission  electron  microscopy.  Low  percentages  of  vacuole-like  spaces  and  inner  bodies  were 
observed  in  the  phytoplasmas.  The  diameter  of  phytoplasma  bodies  ranged  from  0.26-0.56  x 
0.25-0.50  pm  and  averaged  0.38  x   0.43  pm.  Most  of  the  bodies  were  spherical,  although 
pleomorphic  types  occurred  in  the  sieve  tube  cells.  More  studies  need  to  be  done  to  clarify  the 
mode  of  transmission  and  the  identification  of  the  phytoplasma. 

Technology  Transfer  Services 

Program  staff  spoke  at  eight  growers'  meetings  and  workshops  in  1995.  The  English  and  French 
versions  of  Diseases  and  Pests  of  Vegetable  Crops  in  Canada  continued  to  sell  well  throughout  the 
year  One  scientific  paper,  four  abstracts  and  eleven  miscellaneous  reports  were  published.  Staff 
were  involved  in  the  activities  of  several  professional  societies  and  advisory  committees. 

Assistance  was  provided  to  Brooks  Diagnostics  Limited  to  diagnose  several  dozen  plant  disease 
specimens.  As  well,  advice  on  disease  identification  and  management  was  provided  to  Centre  staff 
as  requested. 

R   Howard  retained  an  appointment  as  an  Adjunct  Professor  in  the  Department  of  Agricultural,  Food 
and  Nutritional  Science  at  the  University  of  Alberta.  Involvement  in  Departmental  activities 
included  lecturing,  diagnostic  consultations  and  cooperative  research.  He  also  served  as  Vice- 
President  of  the  Canadian  Phytopathological  Society  in  1995. 
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Food  Science  &   Technology  Program 
Program  Leader:  J.A.  Panford43 

Technician:  J.A.  Calderon44 

Program  Objectives 

The  Food  Science  and  Technology  Program  (FSTP)  has  a   mandate  to: 

•   Support  crop  production  research  programs  at  CDC-S  by  cairying  out  chemical 
and  sensory  evaluations  on  new  and  existing  cultivars  of  fruits,  vegetables, 
potatoes  and  special  crops. 

•   Conduct  applied  research  into  current  and  emerging  technologies  in  post-harvest 
storage  of  fresh  produce,  e.g.  modified  atmosphere  packaging  (MAP),  controlled 

atmosphere  storage  (CAS),  and  value-added  product  development. 

•   Transfer  these  technologies  to  Alberta's  horticultural  and  special  crops  processing industries. 

Research  Projects 

Modified  atmosphere  packaging  (MAP)  study  of  fresh  pre-cut  vegetables 
A   two-year  study  into  the  application  of  MAP  technology  to  fresh  pre-cut  vegetables  destined 
for  the  retail  market  was  started  in  July  1995.  Carrots,  cauliflower,  broccoli  and  cabbage  were 

sliced,  shredded  or  chopped  into  ready-to-use  pieces  and  packaged  under  mixed  gases  (C02, 

02,  Nj)  in  flexible  films.  Prepared  samples  were  stored  at  5°C.  Gas  composition,  appearance, 
taste,  texture  and  microbial  count  were  monitored  over  periods  of  1-5  weeks.  Low-barrier  film 
was  not  suitable  for  prolonged  storage  for  this  type  of  product.  High-barrier  film  was  suitable 
for  keeping  pre-cut  vegetables  fresh  for  up  to  14  days.  The  second  phase  of  this  project  will 
be  carried  out  in  the  summer  of  1996.  The  project  is  jointly  sponsored  by  the  Alberta  Fresh 
Vegetable  Marketing  Board  and  Alberta  Agriculture  Research  Institute. 

Effects  of  post-harvest  handling  and  storage  on  the  quality  of  saskatoon  berries 
Three  lots  of  mechanically  harvested  berries  were  evaluated  for  product  quality  in  this  study. 
Lot  1   consisted  of  conventionally  harvested  samples  i.e.  mechanically  picking  and  placing  die 
berries  into  trays,  temporarily  stacking  the  trays  on  the  harvester,  transferring  them  to  a 
refrigerated  van,  moving  them  to  the  processing  plant,  removing  them  from  the  van,  and 
positioning  them  for  processing,  holding  them  in  the  plant  for  up  to  5   hours  before  processing 
them,  returning  to  trays,  holding  cleaned  berries  in  the  plant  for  1   to  3   hours,  cross  stacking 
in  a   freezer,  then  loading  into  a   blast  freezer.  Lot  2   berries  were  mechanically  harvested, 
collected  from  one  side  of  the  harvester,  covered  with  ice,  then  kept  cold  throughout  the 
handling,  holding  and  processing,  then  rapidly  frozen.  Lot  3   berries  were  treated  the  same  as 
Lot  2,  except  that  it  was  not  covered  with  ice  for  immediate  cooling. 
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Berries  from  the  three  lots  were  prepared  into  jam,  pie  filling  (without  crust)  and  whole  pies  (with 

crust)  and  evaluated  for  quality.  Appearance,  taste,  texture  and  overall  acceptability  were  assessed 

by  a   taste  panel. 

Berries  harvested  with  ice  (Lot  2)  were  judged  to  have  the  best  quality  in  all  the  parameters  tested 
in  all  the  products.  Lot  3   berry  products  were  also  rated  as  acceptable,  but  received  slightly  lower 
scores  than  Lot  2   samples.  Products  made  from  Lot  1   berries  lacked  flavor,  had  poor  texture  and 
color,  and  were  generally  unacceptable  in  all  quality  parameters.  It  was  concluded  that  rapid  cooling 
of  berries  immediately  after  harvest  was  essential  to  the  maintenance  of  quality  in  fresh  berries  and 

their  end-products. 

Analytical  Methods  Development 

Hydrocyanic  acid  in  fruits 
Amygdalin  is  a   precursor  for  flavor  volatiles  in  chokecherries  and  saskatoon  berries.  During 
processing,  this  compound  may  be  converted  to  benzaldehyde  and  hydrocyanic  acid  (HCN)  by  the 
enzyme  emulsin  (amygdalase  and  prunase).  The  process  utilized  for  juice  extraction  and  production 
of  other  products  must  ensure  the  deactivation  of  the  enzyme  and  to  reduce  or  prevent  the  release 

of  unsafe  levels  of  HCN  in  the  end-products.  The  concentration  of  HCN  in  products  manufactured 
from  these  fruits  is  therefore  a   measure  of  processing  efficacy.  The  E.C.  official  maximum  of  HCN 
in  such  foods  is  l.Omg/lOOg;  Canada  does  not  have  a   specified  tolerance  level  for  HCN. 

Official  AO  AC  method  #913.03  for  the  determination  of  hydrocyanic  acid  in  plant  material  was 
applied  to  chokecherry  and  saskatoon  berries.  Berries  were  heated  and  the  vapors  collected  in  silver 
nitrate  (AgN03)  solution.  The  excess  silver  nitrate  was  then  titrated  against  standardized  potassium 
thiocyanate.  HCN  content  in  the  sample  was  calculated  using  the  equation: 

lmL  0.02N  AgN03  =   0.54mg  HCN 

The  HCN  content  of  juices  and  products  in  this  study  ranged  from  0. 15mg  to  0.47  mg/lOOg. 

Beta-carotene  in  fruits  and  vegetables 
The  official  AO  AC  procedure  for  carotenoids  in  plant  materials  is  under  investigation.  We  hope  to 

apply  this  method  to  the  analysis  of  P-carotene,  lutein,  zea-xanthine  and  crypto-xanthine  in  selected 
vegetables. 

Service  to  other  programs  at  CDC-S 

Program  staff  evaluated  the  quality  of  selected  fruits,  vegetables,  potatoes  and  special  crops  for  their 
suitability  for  commercial  production,  processing  and  consumption. 

•   Two  cultivars  of  Polish  sour  cherries  grown  at  CDC-North  were  processed  into  jam,  pie 
filling  and  syrup  and  evaluated  for  their  sensory  qualities.  These  studies  showed  that  there 
is  potential  for  Alberta-grown  sour  cherries. 

•   Quality  evaluation  was  carried  out  on  stored  cabbage  to  determine  their  potential 
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for  extended  storage;  eight  rhubarb  cultivars  were  evaluated  for  their  juice 
extraction  efficiency;  twenty  cultivars  of  tomatoes  were  tested  for  their  acid 
content,  which  gives  an  indication  of  their  processing  potential. 

•   In  support  of  the  Prairie  Potato  Breeding  Program,  1076  potato  cultivars  were  processed 
and  assessed  for  their  chipping,  French  fry,  baking  and  boiling  qualities.  Quality 

parameters  examined  included  colour,  taste,  texture,  sloughing  and  after-  cooking 
discoloration.  The  total  glycoalkaloid  content  of  selected  samples  was  also  determined. 

•   Assistance  was  provided  to  the  Post-harvest  Program  in  monitoring  the  quality  of 
mechanically  harvested  carrots  stored  over  6   months. 

•   For  the  Special  Crops  Program,  nearly  a   thousand  essential  oils  samples  from  various 
herbs  and  spices  were  screened  for  their  hydrocarbon  composition. 

Technology  Transfer  Activities 

The  Food  Science  and  Technology  Program  provided  technical  information,  process  diagnosis  and 

product  development  assistance  to  Alberta's  horticultural  and  special  crop  producers,  processors, 
department  staff  and  the  general  public.  For  example,  we  carried  out  trials  on  the  production  of 

condensed  carrot  juice  for  a   co-operative  group.  We  also  helped  a   processor  develop  a   new  method 
for  processing  fresh  pre-peeled  potatoes  for  the  retail  market.  Sensory  evaluation  services  were 
provided  to  another  company  in  assessing  of  their  commercially  produced  salsa.  A   processing 
procedure  for  chokecherry  juice  was  provided  to  industry.  We  participated  in  a   collaborative  study 
involving  the  total  glycoalkaloid  (TGA)  content  of  potatoes.  Five  other  laboratories  across  Canada 
participated  in  this  study.  TGA  analysis  was  also  performed  on  five  transgenic  potato  cultivars  for 

the  Agriculture  &   Agri-Food  Canada  Research  Centre  at  Lethbridge.  Lazy-K  products,  Blairmore, 
AB,  was  assisted  with  the  production  of  saskatoon  berry  juice  used  in  the  manufacture  of  their 
saskatoon  liqueur.  This  liqueur  is  currently  sold  in  liquor  stores  across  western  Canada. 

Program  staff  participated  in  several  seminars,  workshops  and  meetings.  The  Program  Leader 
attended  Horticulture  Product  Team  meetings  throughout  the  year.  Memberships  in  professional 
associations  were  maintained. 

Soil  and  Water  Agronomy  Program 
Program  Leader:  R.  C.  McKenzie 44 

Technologist:  S.  A.  Woods 46 

The  Soil  and  Water  Agronomy  Program  conducted  research  on  water  and  fertilizer  requirements 
of  special  crops,  horticultural  crops  and  irrigated  forages.  Other  research  involved  measuring  the 
salinity  tolerance  of  various  crops  and  developing  better  methods  to  measure  and  map  soil  salinity. 

Some  projects  were  done  co-operatively  with  stSf  from  other  programs  at  CDC-S,  other 
Divisions  of  Alberta  Agriculture,  Food  and  Rural  Development  (AAFRD),  the  University  of 

22  mckenzic@agric.gov.ab.ca 

23  woods@agric.gov.ab.ca 
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Calgary,  and  the  University  of  Alberta.  Soil  samples  were  analysed  by  AAFRD  s   Soil  and  Crop 

Diagnostic  Centre,  Edmonton,  and  by  Lakeside  Research  at  Brooks.  Research  funding  was 

provided  by  the  Alberta  Agricultural  Research  Institute/Farming  for  the  Future  (AARI/FFF),  the 

Canada/ Alberta  Environmentally  Sustainable  Agriculture  Agreement  (CAESA),  Concord 

Equipment,  Sherritt  Gordon  Limited,  the  Potash  and  Phosphate  Institute  of  Canada,  Westco 

Fertilizers,  Eagle  Lake  Nurseries,  and  Mr.  Ken  Miller  of  Milk  River,  AB. 

Research  Projects 

Soil  Salinity 

Mapping  Soil  Salinity  with  the  Aid  of  a   Global  Positioning  System  (GPS) 
This  was  a   joint  project  with  G.  Lachapelle  and  E.  Cannon  of  the  Geomatics  Engineering 
Department  of  the  University  of  Calgary.  Soil  salinity  was  measured  with  an  electromagnetic 

induction  meter  (EM38),  which  was  towed  behind  an  all-terrain  vehicle.  The  meter  readings  were 
recorded  on  a   portable  computer  and  the  location  of  each  reading  was  continuously  determined 
with  GPS.  Soil  salinity  maps  were  created  from  these  data.  Software  is  being  developed  to 

provide  menu-operated  programs  to  permit  easier  collection  and  use  of  EM38  and  GPS  data.  In 
1995,  programs  were  developed  for  mapping  at  speeds  of  10  or  20  km/hr  using  global  positioning 
methods  and  real  time  navigation.  This  permitted  a   route  to  be  retraced  over  a   field  and  made  it 
feasible  to  map  large  areas.  The  effects  of  temperature  and  moisture  on  salinity  measurement  were 
also  determined. 

Precision  Fanning  Systems  to  Maximize  Profits  and  Minimize  Environmental 
Impacts 
This  integrated  project,  initiated  in  1993,  involved  staff  from  the  Agronomy  Unit  and  the 
Conservation  and  Development  Branch  of  AAFRD,  agricultural  engineers  from  the  Field 
Services  Sector  of  AAFRD,  members  of  the  Geomatics  Engineering  Department  at  the 
University  of  Calgary,  soil  mapping  personnel  from  the  University  of  Alberta,  and  staff  from  the 

Soil  and  Water  Agronomy  Program  at  CDC  -   South.  The  project  combined  GPS  and  geographic 
information  system  (GIS)  technology  to  collect  spatially  located  data.  A   yield  monitor  on  a 
combine  recorded  output  and  was  continuously  positioned  using  two  GPS  receivers,  one 

stationary  and  one  on  the  combine.  From  these  data,  a   computer-generated  yield  map  was 
developed  on  three  fields  in  1993  -   94  and  on  four  fields  in  1995. 

The  yield  map  was  combined  with  other  information,  such  as  soil  fertility,  salinity  or  topography, 
to  develop  a   fertilizer  application  map.  Fertilizer  was  applied  to  three  fields  in  1994  with  a 
spreader  equipped  with  a   GPS  receiver,  which  changed  its  rate  of  application  automatically,  based 
on  the  fertilizer  application  map.  The  distribution  of  the  fertilizer  values  were  positively  skewed, 
that  is  the  median  value  was  greater  than  the  modal  value.  This  meant  large  areas  of  the  field 
received  less  than  optimum  amounts  of  fertilizer.  For  example,  at  two  sites,  large  portions  of  the 
fields  were  deficient  in  sulphur,  but  this  was  obscured  because  some  areas  had  extremely  high 
sulphur  values.  Economic  returns  for  grid  sampling  and  site-specific  applications  were  calculated. 
Comparisons  with  yield  variability  in  the  check  strips  indicated  further  benefits  could  be  obtained 
from  more  intense  grid  sampling.  A   benefit  of  site-specific  technology  is  that  nutrient  losses  and 
environmental  contamination  can  be  reduced,  if  fertilizer  applications  are  reduced  on  areas  that 
already  have  sufficient  nutrient  levels. 

This  project  attracted  a   lot  of  interest  from  farmers  and  fertilizer  companies.  Support  was 
received  from  CAESA  Concord  Equipment  and  Sherritt  Gordon  Limited. 
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The  Effect  of  Gypsum  and  Rates  and  Timing  of  Nitrogen  Fertilizer  on  Seed 
Production  of  Kentucky  Bluegrass  on  a   Sodic  Soil 
Rates  of  nitrogen  fertilizer  and  gypsum  were  applied  to  Kentucky  bluegrass  seed  grown  on  a   type 
of  sodic  soil  that  occurs  on  about  3000  acres  irrigated  with  high  sodium  waters  from  Verdigris 
Coulee  near  Milk  River,  AB.  In  1993,  high  seed  yields  were  obtained,  but  yields  in  1994  were  low 
and  significantly  reduced  by  untimely  late  fall  burning  in  1993.  For  this  reason,  seed  harvests  and 
soil  samples  were  not  taken  in  1994.  Fertilizer  applications  continued  and  seed  harvests  and  soil 

samples  were  taken  in  1995.  Gypsum  applications  reduced  the  sodium  content  in  the  0-22.5  cm 
soil  layer,  but  did  not  influence  yield.  Fall  applications  of  nitrogen  gave  a   greater  yield  than  spring 
applications.  Higher  rates  of  nitrogen  were  needed  by  the  mature  1995  crop  than  by  the  young 
1993  crop.  This  FFF  demonstration  project,  which  commenced  in  1991  and  was  concluded  in 

1995,  was  done  in  co-operation  with  Mr.  Ken  Miller,  a   grass  seed  producer. 

Irrigation  Management 

Agronomy  and  Management  of  Turf  Grass  Seed  Production  under  Irrigation 
This  trial  was  part  of  a   joint  FFF  project  with  H.  Najda  of  the  Forage  Unit  of  AAFRD  and  was 
started  in  1992  near  Brooks,  and  in  1994  near  Bow  Island.  Kentucky  bluegrass  seed  production 
was  measured  under  four  rates  of  irrigation  and  four  nitrogen  treatments  near  Brooks  in  1994  and 
1995.  At  Brooks,  seed  production  decreased  substantially  over  time.  Over  both  years,  the  lowest 
rate  of  irrigation  produced  the  greatest  amount  of  seed.  In  1994,  the  lowest  rate  of  nitrogen 
fertilization  produced  the  highest  yields  but,  in  1995,  the  highest  rate  of  nitrogen  fertilization 
produced  the  highest  yields,  indicating  a   higher  nitrogen  demand  on  older  fields.  Near  Bow  Island, 
yield  was  measured  under  three  rates  of  irrigation  and  four  rates  of  nitrogen  fertilization  in  1995. 
Vaiying  rates  of  irrigation  had  no  significant  effect  on  seed  production.  Increasing  nitrogen 
fertilization  increased  seed  production  at  Bow  Island,  with  the  split  application  giving  the  highest 
yields.  Other  experiments  on  this  project  included  variety  trials,  cover  crops  and  straw  removal, 

row  spacing  and  weed  control.  Funding  for  this  project  will  run  out  at  the  end  of  the  1995-96 
fiscal  year. 

Intensive  Management  of  Irrigated  Alfalfa 
This  project  commenced  in  1989  and  consisted  of  two  types  of  alfalfa  grown  under  four  rates  of 
irrigation  with  three  harvest  frequency  treatments.  The  experiment  was  moved  in  1992  from 
Rolling  Hills  to  Bow  Island  and  the  first  harvests  were  taken  in  1993.  The  effect  of  water  use  on 
yield  and  quality  was  measured.  Yield  was  increased  and  quality  improved  with  increasing 
irrigation  and  with  more  frequent  harvests.  However,  in  previous  years,  more  frequent  harvesting 
reduced  the  winter  hardiness  of  the  stand.  The  experiment  will  be  concluded  in  the  spring  of  1996 
and  the  effects  of  frequency  and  timing  of  harvest  on  winter  hardiness  will  be  determined. 

Yield  and  Amino  Acid  Content  of  Field  Peas  Under  Three  Rates  of  Irrigation 
Twenty-three  varieties  of  peas  in  1993,  24  in  1994,  and  16  in  1995  were  grown  near  Brooks 
under  three  irrigation  treatments  (full,  partial  and  no  irrigation).  This  experiment  was  conducted 

jointly  with  R.  Gaudiel  of  the  Special  Crops  Program  at  CDC  -   South,  H.  Hsu  of  AAFRD’s  Soil 
and  Crop  Diagnostic  Centre,  Edmonton,  and  S.  Jaikaran  with  AAFRD’s  Animal  Industry 
Division,  Edmonton.  Yields,  plant  height,  days  to  maturity,  plant  growth  habit,  test  weight,  seed 
weight,  protein  and  acid  detergent  fibre  were  measured  on  all  varieties  and  treatments.  Also,  17 
amino  acid  concentrations  were  determined  on  each  of  the  pea  varieties  and  treatments.  Amino 
acid  contents  differed  significantly  between  varieties.  Methionine  and  cystine  were  relatively 
uniform  but  low  for  nutritional  requirements  of  monogastric  animals.  Fortunately,  both  of  these 
amino  acids  are  high  in  canola  meal;  therefore,  peas  and  canola  meal  from  Alberta  will  provide  a 
balanced  protein  supplement  for  hogs  and  poultry. 
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Soil  Fertility 

Fertilizer  Response  of  Irrigated  Alfalfa 
In  1 994,  an  experiment  designed  to  determine  the  response  to  fertilizer  application  in  irrigated 

alfalfa  was  begun.  This  project  was  jointly  funded  by  the  AARI  Matching  Grants  Program,  the 
Potash  and  Phosphate  Institute  of  Canada,  Westco  Fertilizers,  and  Sherritt  Gordon  Limited,  with 
the  co-operation  of  six  alfalfa  hay  producers  in  southern  Alberta.  The  object  was  to  determine  if 
sue  fields  that  tested  low  in  soil  phosphorus  and  adequate  in  tissue  phosphorus  would  respond  to 
phosphorus  fertilization.  Three  fields,  which  were  adequate  in  soil  potassium  and  low  in  tissue 
potassium,  were  tested  for  a   response  to  potassium  fertilizer  application.  Low  rates  of  nitrogen 
were  also  tested. 

Four  fields  responded  to  phosphorus  and  two  did  not.  One  that  did  not  had  a   high  soil  pH,  and  the 
other  field,  despite  a   low  soil  phosphorus  test,  had  received  regular  applications  of  phosphorus 
fertilizer.  Both  of  these  conditions  suggested  that  the  soil  phosphorus  test  was  unreliable.  Tissue 
phosphorus  levels  were  significantly  influenced  by  phosphorus  fertilization.  Fields  that  responded 
to  phosphorus  had  lower  levels  of  tissue  phosphorus  than  those  that  did  not.  Potassium  responses 
were  small.  Potassium  fertilizer  application  resulted  in  some  increase  in  forage  yield  when 
combined  with  phosphorus.  Small  yield  increases  occurred  with  supplemental  nitrogen  fertilizer. 
The  project  will  be  continued  during  1996. 

Container  Fertility  Media  Experiment 
An  experiment  to  evaluate  blends  of  media  and  slow  release  fertilizer  combinations  was  initiated 
and  conducted  at  Eagle  Lake  Nurseries  near  Strathmore,  AB,  in  1994.  Funding  was  provided  by 
Eagle  Lake  Nurseries  and  AARI.  Four  blends  of  media,  containing  sawdust,  sand,  peatmoss  and 
wood  pulp  sludge  were  evaluated.  Compost  was  used  to  replace  some  of  the  peatmoss  or 
sawdust.  Four  types  of  slow  release  fertilizer  were  used.  Mugo  pine.  Savin  juniper  and  potentilla 
were  grown  under  these  media  and  fertilizer  combinations.  A   total  of  1 1 52  container  specimens 
were  used.  Nutrient  levels  were  monitored  in  the  leachates  throughout  the  summer;  soil  and  plant 
tissue  analyses  were  done.  Nutrient  losses  in  the  leachate  were  high.  Compost  appeared  to  be  an 
effective  replacement  for  sawdust  or  peat  moss.  Wood  pulp  sludge  required  extra  nitrogen  to 
prevent  immobilization  of  nitrogen  during  decomposition  of  the  sludge;  otherwise,  it  was  an 
effective  medium  for  growing  container  plants.  The  experiment  will  be  concluded  in  May,  1996. 

Technology  Transfer  Services 

Soil  and  water  information  was  provided  to  a   diverse  audience  through  technical  reports, 
production  manuals  and  research  publications.  Presentations  were  made  at  producer  and 
professional  meetings  and  inquiries  were  answered  through  telephone  contacts,  office  visits  and 
correspondence. 

The  yield  monitoring  project  attracted  a   lot  of  attention  from  the  media  and  various  agricultural 
industries.  Presentations  on  this  project  were  made  at  a   number  of  meetings,  for  television  and  in 
agriculture  publications.  Salinity  information  was  provided  to  farmers,  extension  personnel  and 
researchers  on  both  crop  tolerances  to  salinity  and  methods  of  measurement. 
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Weed  Science  Program 
Program  Leader:  R.  Esau47 
Technologist:  B.  Kruger48 

The  major  emphasis  of  this  program  is  to  improve  existing  weed  control  practices  for  vegetable, 
potato,  fruit,  nursery,  pulse  and  new  special  crops.  Commercial  and  experimental  herbicides,  as 
well  as  different  crop  management  techniques,  were  evaluated  to  accomplish  this  objective.  Weed 
control  information  was  provided  to  commercial  growers. 

Research  Projects 

Weed  Control  in  Vegetable  Crops 
Onion  is  a   weak  competitor  against  weeds  and,  therefore,  a   preemergent  or  early  postemergence 
herbicide  with  some  residual  activity  is  required  for  the  production  of  this  crop.  In  previous  tests, 
onion  has  shown  good  tolerance  to  pendimethalin  (Prowl),  a   candidate  herbicide  with  these 
characteristics,  when  applied  postemergence.  Pendimethalin  applied  at  1   and  1.5  kg  ai/ha  reduced 

onion  yield  in  comparison  to  the  lower  rate  applied  postemergence  at  the  2-leaf  stage.  Visual 
assessments  indicated  only  minor  injury  for  the  pre  emergent  treatments. 

The  use  of  pyridate  (Lentagran)  for  weed  control  in  broccoli  and  cauliflower  was  investigated  in 
one  field  trial  at  the  Centre.  This  herbicide  was  tested  at  0.7,  0.9  and  1.35  kg  ai/ha  applied  at  the 

2-leaf  stage  and  0.9  at  the  4-leaf  stage.  Although  temporary  injury  was  noted  from  all  treatments, 
yields  were  not  signifcantly  reduced  in  relation  to  the  hand-weeded  check.  Pyridate  controlled 

hairy  nightshade  and  lamb's-quarters  when  applied  at  the  earlier  growth  stage. 

Chemical  weed  control  recommendations  for  managing  cucurbit  crops  are  inadequate  at  this  time. 
Tests  were  conducted  to  compare  the  critical  weed  free  period  in  this  area  compared  to 
that  reported  in  the  literature.  Two  h   andweedings  at  two  and  four  weeks  after  emergence  were 
required  to  negate  effects  of  weed  competition  on  pickling  cucumber  and  acorn  squash  yields. 

Herbicide  Carryover 
Three  trials  were  conducted  to  assess  the  safe  recropping  intervals  for  various  rotational  crops 

following  the  use  of  several  soil-persistent  herbicides.  Recropping  trials  with  quinclorac  (Facet)  at 
two  locations  and  four  rates  (15,  20,  25  and  30  g   ai/ha).  Plots  were  seeded  to  fababean,  sun- 

flower, safflower,  alfalfa,  potato  and  dry  beans.  There  was  no  indication  of  any  crop  injury  from 
the  1993  application.  The  1994  treatment,  however,  caused  noticeable  crop  injury,  particularly  on 
fababean  and  potato,  however,  biomass  yields  were  not  affected.  Recropping  trials  with  AC 

299,263  applied  at  20,  40  and  60  g   ai/ha,  in  combination  with  28-00-00  liquid  fertilizer  and 
Agsurf,  were  initiated  in  1994.  These  treated  plots  were  seeded  to  canola,  potato,  flax  and  wheat 
in  1995;  no  visible  injury  was  noticed  and  yields  were  unaffected  by  AC  299,263  carryover.  An 
additional  area  was  treated  in  an  identical  manner  to  the  first  trial  in  1994.  ments  will  be 

recropped  next  year. 

47  esau@agric.gov.ab.ca 

48  krugerb@agnc.gov.ab.ca 
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Weed  Control  in  Special  Crops 
Pulse  Crops  -   A   test  was  conducted  to  evaluate  the  tolerance  of  four  dry  bean  types  (red  Mexican, 
pinto,  great  northern  and  pink)  to  AC  299,263,  a   new  herbicide  with  less  soil  persistence  than 
another  candidate  herbicide,  imazathapyr  (Pursuit).  AC  299,263  was  applied  at  10,  20  and  40  g 

ai/ha  together  with  an  adjuvant,  Agsurf  0.25%  (v/v),  and  liquid  28-0-0  at  2   kg/ha  when  the  crop 
was  in  the  first-trifoliate-leaf  stage.  Crop  injury  of  all  bean  cultivars  was  observed  and  believed  to 
have  been  exacerbated  by  lime-induced  chlorosis.  AC  299,263  controlled  redroot  pigweed  and 

hairy  nightshade  at  all  rates  tested;  at  rates  of  20g  ai/ha  and  higher,  it  also  controlled  lamb's- 
quarters. 

Herbs  and  Spices.  In  growing  dill,  linuron  (Afolan,  Lorox)  appears  to  have  the  best  potential  to 

complement  the  weed  control  provided  by  ethalfluralin  (Edge).  A   combination  of  ethalfluralin  pre- 
plant incorporated  (PPI)  followed  by  either  linuron  at  0.5-0. 8   kg  ai/ha  preemergence,  or  linuron  at 

0.5  kg  ai/ha  postemergence,  provided  the  best  combination  of  acceptable  crop  injury  and  weed 
control. 

A   trial  was  conducted  with  a   basil  cultivar,  high  methyl  cinnamate  content,  for  the  minor  use 
registration  of  napropamide  (Devrinol).  Basil  has  consistently  shown  good  tolerance  to 
napropamide. 

Trials  were  also  conducted  with  spearmint,  peppermint,  coriander,  caraway  and  fenugreek. 

Fenugreek  showed  good  tolerance  to  AC299,263  at  20  g/ha  plus  surfactant  applied  at  the  2-leaf 
stage  of  the  crop.  Work  with  the  other  crops  was  primarily  related  to  minor  use  of  pesticide 

proposals. 

Weed  Control  in  Fruit  Crops 
A   trial  was  initiated  in  1994  to  assess  the  effectiveness  of  various  cover  crops  for  suppressing 

weed  growth  in  the  following  year  for  new-plantings  of  day-neutral  strawberries.  Cover  crops 
were  either  seeded  in  spring  and  others  in  mid- July  and  one  treatment  was  left  fallow.  According 
to  visual  assessments,  plots  with  fall  rye,  summerfallow  and  May  seeded  barley  had  less  redroot 
pigweed  and  common  groundsel  than  the  other  cover  crops,  however,  the  best  control  was  only 
about  50%.  This  level  of  weed  control  is  unfortunately  not  acceptable, 
but  could  augment  chemical  treatment. 

Weed  Control  in  Potatoes 

Glufosinate  ammonium  (Harvest)  as  a   desiccant  for  potatoes  has  been  investigated  at  CDC,  South 
for  a   number  of  years.  Potatoes  treated  in  1994  were  planted  in  1995  to  check  for  any  effects  on 
the  next  generation  plants.  Although  deleterious  effects  have  occasionally  been  noted,  no 
symptoms  were  evident  this  year. 

Two  trials  were  conducted  in  cooperation  with  American  Cyanamid  to  evaluate  pendimethalin 
(Prowl)  for  weed  control  in  potatoes.  In  one  trial,  pendimethalin  was  applied  at  the  X   and  2X 
rates;  any  escape  weeds  were  manually  controlled.  No  crop  injury  was  noted  in  this  trial. 
Samples  for  residue  anaylses  were  collected  and  picked  up  by  the  cooperator.  In  the  second  trial, 
pendimethalin  was  tested  alone  and  in  combination  with  metribuzin  (Sencor,  Lexone)  and  linuron 
(Afolan,  Lorox).  The  tank  mix  applications  with  either  metribuzin  or  linuron  provided  excellent 
broad-spectrum  weed  control. 

Weed  Control  in  Forage  Seed  Crops 
A   co-operative  trial  with  Dr.  Jim  Moyer,  Lethbridge  Research  Station,  was  initiated  in  1993 
(funding  from  AARI)  to  control  grassy  weeds,  particularly  green  foxtail,  in  Kentucky  bluegrass 
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seed  crops.  As  in  presvious  years,  propanil  (Stampede)  and  quinclorac  (Facet)  provided  the  best 
combination  of  green  foxtail  control  and  crop  tolerance.  The  grass  crop  was  seeded  with  and 
without  a   soft  white  wheat  companion  crop  in  1994.  Seed  yields  for  Kentucky  bluegrass  grown 
with  a   companion  crop  were  only  about  15%  that  of  a   crop  grown  without  one  (1074  vs  167 
kg/ha,  respectively). 

Weed  control  trials  were  also  conducted  with  established  stands  of  Kentucky  bluegrass.  Propanil 
and  quinclorac  did  not  affect  seed  yields,  nor  did  four  other  treatments  affect  yield,  but 
fenoxaproppethyl  (Puma)  treatments  significantly  reduced  yields  in  relation  to  the  weed  free 
check. 

Technology  Transfer  Services 

Weed  control  recommendations  were  provided  to  growers  by  telephone,  letter  or  office/farm 

visits.  A   presentation  entitled  “Herbicides  for  weed  management  in  tree  nurseries”  was  given  at 
the  Canadian  Forest  Nursery  Weed  Management  Association  meeting  in  September.  Several 
presentations  were  also  made  at  grower  meetings.  A   report  on  weed  control  in  Alberta  was  given 
at  the  Expert  Committee  on  Weeds  meeting  in  Montreal.  The  Program  Leader  continued  to  serve 
in  the  Special  Crops  Product  Team. 

Post-Harvest  Program 
Program  Leader:  J.D.  Holley48 

The  primary  objective  of  the  Post-Harvest  Program  at  the  Crop  Diversification  Center-South 
(CDC-S)  is  to  maximize  the  longevity  and  quality  of  stored  horticultural  crops.  Research  and 
extension  efforts  are  both  directed  towards  improving  storage  management  practices  used  in 
industry  today.  This  program  also  screens  advanced  breeding  lines  from  the  Prairie  Potato 
Breeding  Program  to  determine  their  levels  of  resistance  to  early  blight,  verticillium  and  fusarium 
wilt,  and  to  a   range  of  storage  diseases.  Last  year,  the  program  obtained  external  funds  to 
develop  practical  disease  controls  for  alfalfa  blossom  blight. 

Research  Projects 

Field  Trials 

Early  blight  resistance  screening 
Potato  vines  infected  with  early  blight,  Altemaria  solani ,   were  ploughed  under  in  the  fall  of  1994 
to  prepare  for  disease  resistance  screening  in  1995.  Two  standard  cultivars  and  36  advanced 
breeding  lines  from  the  Prairie  Potato  Breeding  Program  were  planted  in  the  infested  soil.  Levels 
of  early  blight  were  estimated  for  each  replicate  and  means  calculated  for  each  cultivar  or 

breeding  line.  FV9309-3  and  VO  103-8  had  less  early  blight  than  the  resistant  standard,  “Russet 
Burbank”.  AC80545-1,  MIN13854,  FV9269-3,  V0024-6,  and  ND3014-1  had  as  much  blight  as 
“Russet  Burbank”.  LP8119,  V0157-2,  ND2676-12,  ND3032-6,  FV9063-46,  V0062-7,  and 
V0154-12  developed  more  blight  than  susceptible  standard,  “Warba”.  V0123-8,  ND3 143-4, 

48  holley@agric.  gov.ab.ca 
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FV9588-50,  FV9650-1,  and  V0098-15  had  as  much  blight  as  “Warba”  The  remaining  22  lines 
demonstrated  intermediate  levels  of  early  blight  resistance. 

Verticillium  wilt  resistance  screening 

Virulent  cultures  of  two  potato  wilt  pathogens,  Verticillium  albo-atrum  and  V.  dahliae ,   were 
grown  on  barley  seed  three  weeks  prior  to  planting.  Two  cultivars  and  ten  advanced  breeding 
lines  were  planted  with  a   mixture  of  infested  grain.  Fifty  tubers  from  each  replicate  were  cut  and 
examined  for  evidence  of  vascular  browning  from  wilt  infection  after  harvest.  The  percentage  of 
tubers  with  wilt  symptoms  were  recorded  and  means  calculated  for  each  cultivar  and  breeding 

line.  Percentages  with  vascular  discolouration  were  lower  for  FV9649-6,  and  as  low  for  V0062- 
7,  FV9650-1  and  VO  123 -25  as  they  were  for  the  resistant 

standard,  “Russet  Burbank”.  None  of  the  test  lines  developed  as  much  vascular  browning  as  the 
susceptible  standard,  “Shepody”. 

Fusarium  wilt  resistance  screening 
A   virulent  culture  of  Fusarium  oxysporum  was  established  on  barley  seed  and  used  to  inoculate 
two  cultivars  and  ten  lines  as  described  for  the  verticillium  trial.  Results  were  recorded  and  means 

calculated  for  each  line  as  described  previously.  Percentages  with  vascular  discolouration  were  as 

low  for  FV9649-6,  V0062-7,  FV9650-1,  FV9225-8,  and  VO  123 -25  as  they  were  for  the  resistant 

standard,  “Russet  Burbank”.  None  of  the  breeding  lines  developed  as  much  vascular  browning  as 
the  susceptible  standard,  Shepody. 

Survey  for  alfalfa  blossom  blight 
A   survey  was  conducted  to  determine  how  common  blossom  blight  was  in  commercial  alfalfa  seed 
fields  in  Alberta.  Fourteen  fields  in  southern  Alberta  and  twelve  more  in  the  Peace  River  region 
were  examined  for  evidence  of  blossom  blight  infection.  Symptoms  were  found  in  every  field 

surveyed.  Estimated  percentages  of  blossoms  affected  ranged  from  2   -   40%.  Levels  of  infection 
were  much  lower  in  southern  Alberta  than  in  the  Peace  River  region.  Data  from  both  regions 
were  combined  with  data  from  Saskatchewan  and  Manitoba  in  a   disease  situation  report  for  the 
Canadian  Plant  Disease  Survey. 

Effects  of  weather  on  blossom  blight  infection 
Ten  small  observation  plots  were  established  at  five  separate  locations  within  commercial  seed 
fields  to  determine  how  temperature,  relative  humidity  and  rainfall  affected  blossom  blight 
development.  Small  plots  were  established  in  six  commercial  fields,  three  fields  were  in  southern 

Alberta  and  the  remainder  in  the  Peace  River  region.  Electronichygrothermo-graph  recorders 
with  attached  thermistors  and  relative  humidity  sensors  were  set  up  along  with  rain  gauges  in  one 
of  the  small  observation  plots  in  each  field.  Temperature  and  humidity  levels  were  recorded  every 
30  minutes  from  the  mid-June  to  the  end  of  August. 

All  small  plots  were  examined  every  two  weeks  during  July  and  August  for  symptoms  of  blossom 
blight.  Infection  levels  were  monitored  concurrently  by  harvesting  20  mature  florets  from  each 
small  plot  at  weekly  intervals,  plating  them,  and  recording  numbers  of  florets  with  Botrytis 
cinerea,  Sclerotinia  sclerotiorum,  or  both.  Infection  levels  were  compared  to  observed  weather 
conditions.  Although  the  climatic  conditions  that  promote  rapid  epidemic  development  have  not 
been  precisely  defined  at  this  time,  a   comparison  of  disease  levels  at  different  sites  in  1995, 
indicated  that  it  should  be  relatively  easy  to  develop  a   reliable  disease  forecasting  model. 

Transmission  of  blossom  blight  on  alfalfa  seed 
Alfalfa  seed  obtained  from  a   severely  infected  field  in  the  Peace  River  region  in  September  1994 
was  planted  in  a   field  plot  at  CDC-S  in  the  spring  of  1995.  No  attempt  was  made  to  clean  the 
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seed  before  it  was  planted,  even  though  it  appeared  to  have  high  levels  of  sclerotia  and  infected 
plant  debris.  Weather  was  very  dry  and  the  new  stand  of  alfalfa  was  quite  thin.  There  was  no 
evidence  of  blossom  blight  in  the  plot.  It  will  be  maintained  and  observed  for  several  more 
seasons. 

Testing  fungicides  for  alfalfa  blossom  blight  control 
Two  split-plot  spray  trials  each  with  four  replicates  were  established  in  commercial  fields  in 
Alberta.  One  trial  was  established  near  Rosemary  in  the  south  and  the  other  near  Eaglesham  in 
the  Peace  River  region.  Plots  in  these  trials  were  sprayed  either  with  Benlate,  Bravo  500  or 
Rovral,  or  were  left  unsprayed.  The  first  of  two  sprays  was  applied  during  the  first  week  of  July. 
Asecond  spray  was  applied  to  two  out  of  four  replicates  during  the  third  week  of  July.  Levels  of 
blight  were  lower  in  some  of  the  sprayed  plots  compared  to  the  controls.  Benlate  appeared 
control  blossom  blight  better  than  the  other  two  fungicides.  Data  from  both  regions  of  Alberta 
were  combined  with  data  from  Saskatchewan  and  Manitoba  and  submitted  for  publication  in  the 
1995  Pesticide  Research  Report. 

Greenhouse  Trials 

Testing  the  pathogenicity  of  Sclerotinia  sclerotiorum 
Alfalfa  blossom  blight  is  reported  in  the  literature  to  be  caused  by  Botrytis  cinerea.  Sclerotinia 
sclerotiorum,  however,  was  consistently  recovered  from  alfalfa  blossoms  in  commercial  fields  in 
1994.  Greenhouse  trials  were  set  up  in  1995  to  determine  if  the  S.  sclerotiorum  isolates 
recovered  in  southern  Alberta  and  the  Peace  River  region  in  1994,  could  infect  healthy  canola  and 
alfalfa  flowers.  This  study  showed  that  all  S.  sclerotiorum  isolates  were  able  to  infect  healthy 
alfalfa  and  canola  flowers.  It  is  the  first  study  to  show  that  S.  sclerotiorum  is  a   pathogen  of  alfalfa 
flowers  and  that  the  disease  can  spread  from  canola  to  alfalfa.  These  findings  were  presented  at 
the  Plant  Pathology  Society  of  Alberta  and  a   short  note  summarizing  them  was  submitted  to  the 
Canadian  Journal  of  Plant  Pathology. 

Storage  Trials 

Dry-rot  fungicide  resistance  testing 
In  1994,  a   survey  was  initiated  to  determine  how  widespread  resistance  to  thiabendazole 
(Mertect)  had  become  in  the  dry  rot  pathogen  complex  in  Alberta  potato  storages.  Thiabendazole 
is  the  only  fungicide  registered  for  use  on  potatoes  after  harvest  in  Canada.  The  fact  that  it  is 
becoming  ineffective  is  very  serious  for  the  potato  industry  because  there  are  no  new  fungicides  to 
replace  it.  The  cost  of  registering  a   new  fungicide  is  so  prohibitive  that  it  is  unlikely  that  it  will  be 
replaced. 

Culture  and  sensitivity  testing  was  completed  in  the  spring  of  1995  for  a   province-wide  storage 
survey  conducted  in  1994.  Fresh  samples  were  also  taken  from  storages  with  very  high  levels  of 
dry  rot  during  the  winter  of  1995.  Isolates  from  the  1994  and  1995  surveys  were  combined  to 
prepare  a   final  report.  Thiabendazole  resistant  isolates  of  Fusarium  sambucitmm  were  recovered 
from  a   total  of  13  of  19  (68%)  farms  sampled  in  southern  Alberta.  Resistance  was  not  found  in 
the  northern  part  of  the  province.  A   second  dry  rot  pathogen,  F.  avenaceum ,   however,  was 
unusually  common.  Although  F.  avenaceum  did  show  some  evidence  of  losing  its  sensitivity  to 
thiabendazole,  it  could  not  be  classified  as  being  truly  resistant.  Results  were  encoded  to  protect 
grower  identity,  then  they  were  sent  out  to  all  producers,  processors  and  wholesalers.  A   paper 
summarizing  these  results  was  also  submitted  to  the  Canadian  Plant  Disease  Survey. 
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Thiophanate-methyl  (Easout)  is  registered  as  a   seed  piece  treatment  for  dry  rot  decay.  It  is  very 
closely  related  chemically  to  thiabendazole  Unfortunately,  laboratory  tests  showed  that  all 
isolates  of  F.  sambucinum  were  cross-resistant  to  thiophanate-methyl. 

Silver  scurf  fungicide  resistance  testing 
In  1994,  a   storage  survey  was  initiated  to  see  if  thiabendazole  resistance  in  the  silver  scurf 
pathogen,  Helminthosporium  solani,  had  become  more  or  less  widespread  than  it  was  in  1990. 
Laboratory  testing  was  concluded  in  1995  as  described  earlier  for  dry  rot.  Resistant  isolates  of  H. 
solani  were  recovered  from  13  of  19  (68%)  farms  in  southern  Alberta  and  from  2   of  13  (15%) 
farms  tested  in  the  north.  The  fungicide  showed  evidence  of  losing  efficacy  on  three  more  farms 
in  the  north.  Unfortunately,  results  from  the  second  survey  showed  that  the  problem  had  become 
more  widespread.  Some  H.  solani  isolates  recovered  from  farms  with  a   previous  history  of 
resistance  did  show  signs  of  regaining  their  natural  sensitivity,  where  growers  completely  stopped 
using  thiabendazole  when  they  were  first  warned  about  the  problem.  Unfortunately,  although 
these  isolates  were  inhibited  by  less  fungicide  in  1994  than  they  were  in  1990,  they  still  tolerated 

high  enough  levels  to  be  classified  as  being  resistant.  Responses  of  all  isolates  to  thiophanate- 
methyl  were  the  same  as  they  were  to  thiabendazole.  Results  were  summarized,  encoded,  sent  to 
producers,  processors  and  wholesalers  and  a   paper  summarizing  the  data  submitted  for 
publication  as  described  earlier. 

Storage  management  trials  for  silver  scurf  of  potato 
It  is  clear  from  discussions  about  fungicide  resistance  outlined  above  that  new  methods  must  be 

found  to  control  diseases  in  storage.  With  this  in  mind,  a   three-year  study  was  initiated  to  show 
how  conditions  in  storage  affect  the  development  of  silver  scurf  on  commonly  grown  potato 

varieties.  Three  tons  of  six  commercially  grown  cultivars,  “Amisk”,  “Norchip”,  “Russet 
Burbank”,  “Shepody”,  SL1625  and  “Snowdon”,  were  loaded  into  six  %   ton  pallet  boxes  in  the 
field  and  brought  back  to  the  CDC-S  in  September,  1994.  Five  sample  lots  each  with  10  tubers, 
were  taken  from  each  pallet  box,  washed  thoroughly,  examined  carefully,  and  levels  of  disease  on 
each  tuber  recorded.  Analysis  of  these  observations  showed  that  levels  of  silver  scurf  were  the 
same  initially  in  all  six  boxes  of  each  cultivar.  Levels,  however,  were  different  on  different 

cultivars.  “Russet  Burbank”,  SL1625,  and  “Amisk”  showed  symptoms  on  (1%  of  their  skin 
surface,  while  “Snowdon”  and  “Shepody”  had  3-5%  disease,  and  “Norchip”  had  12-14%  disease. 

Once  initial  evaluations  had  been  made,  three  boxes  of  each  cultivar  were  loaded  into  a   controlled 

environmental  storage  (CES)  room  in  which  field  heat  was  removed  at  a   gradual  rate  of  0.02°C  / 
hr.  The  other  three  were  put  into  a   second  CES  room.  Temperature  in  this  room  dropped  by 

1   5°C  over  a   1-3  hour  period.  Adjustments  were  made  every  7   to  10  days  in  this  room.  At  the 
end  of  the  cool-down  phase,  when  potatoes  had  been  cooled  to  8°C,  three  boxes  of  each  cultivar 
were  moved  from  each  cool-down  room  to  a   CES  room  with  low  levels  of  relative  humidity 
(85%)  or  into  one  of  two  CES  rooms  with  high  levels  of  humidity  (95%).  Levels  of  temperature 
and  humidity  were  steadily  maintained  in  the  low  and  in  one  of  the  high  humidity  CES  rooms  but 
were  forced  to  fluctuate  in  the  third  room.  Disease  levels  increased  on  all  potatoes.  Preliminary 
statistical  analysis  indicated  that  increases  were  unaffected  by  the  cool-down  treatments. 

Increases  during  the  long-term  phase  of  the  experiment,  however,  were  twice  as  large  in  the  room 
with  fluctuating  conditions  compared  to  those  in  rooms  with  steady  conditions.  Increases  were 
apparently  unaffected  by  the  level  of  relative  humidity.  Increases  were  very  different  for  different 

potato  cultivars.  Increases  in  levels  of  silver  scurf  were  much  higher  for  “Norchip”  and 
“Shepody”  than  for  “Russet  Burbank”,  SL1625,  “Snowdon”  or  “Amisk”.  Analysis  of  the  1994- 95  data  indicated  that  the  cultivars  did  not  all  respond  in  the  same  way  to  storage  treatments. 
Unfortunately,  more  data  are  needed  to  clarify  the  treatment-cultivar  interaction. 
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The  experiment  described  previously  was  repeated  in  September  1995  using  eight  potato 

cultivars,  FL1207,  “Niska”,  “Norchip’,  “Russet  Burbank”,  “Russet  Norkotah”,  SL1625  and 
“Snowdon”.  All  potatoes  in  the  1995-96  trial  were  fumigated  with  CPIC  to  minimize  sprouting 
before  they  were  loaded  into  the  cool-down  rooms.  Results  from  this  trial  have  not  been  analyzed 

yet. 

Disinfectants  added  to  storage  humidification  systems  as  disease  control  agents 
Efforts  were  made  to  see  if  adding  disinfectants  to  storage  humidification  systems  has  potential  as 
a   disease  control.  Two  disinfectants,  chlorine  dioxide  and  hydrogen  peroxide,  were  tested  in  a 
series  of  standard  culture  and  sensitivity  tests  to  see  which  was  the  most  effective  in  inhibiting  the 
radial  growth  of  the  potato  silver  scurf  and  dry  rot  pathogens.  The  pathogens  grew  uninhibited 

on  media  amended  with  high  concentrations  of  chlorine-dioxide,  but  were  very  effectively 
inhibited  by  very  low  concentrations  of  hydrogen  peroxide.  These  results  suggested  that 

hydrogen  peroxide  was  a   better  candidate  for  full-scale  storage  experiments. 

Six  Vi  ton  pallet  boxes  of  three  commercially  grown  potato  cultivars,  i.e.  “Norchip”,  “Russet 
Burbank”  and  SL1625,  were  loaded  in  the  field  and  three  boxes  of  each  loaded  into  two  CES 
rooms.  Water  vapour  containing  50  ppm  of  dissolved  hydrogen  peroxide  was  injected  into  one 
CES  room  using  a   new  Gellert  humidification  system.  Humidification  was  normal  in  the  second. 
Potatoes  from  both  rooms  will  be  examined  for  diseases  that  become  more  severe  in  storage,  i.e. 
late  blight,  silver  and  black  scurf,  skin  spot,  dry  and  soft  rot  and  leek,  at  the  end  of  May,  1996. 
Potatoes  will  also  be  examined  to  see  if  the  addition  of  disinfectant  produced  any  symptoms  of 
phytotoxicity,  or  adversely  affected  taste,  colour  and  processing  quality. 

Screening  advanced  breeding  lines  for  storage  life  and  processing  quality 

Three  standard  cultivars,  “Norchip”,  “Russet  Burbank”  and  “Shepody”,  and  1 1   advanced 
breeding  lines,  AV7788-9,  AV82101-12,  FDV9328-11,  FV9307-3,  FV9633-6,  FV9650-1, 
TXAV657-27,  V0001-8,  V0056-1,  V0056-11,  and  WIS74-7  were  treated  with  CPIC  and  stored 

in  three  CES  rooms  with  stable  conditions  at  either  6°C,  8°C,  or  10°C.  Levels  of  relative 
humidity  were  maintained  at  95%  in  each  room.  Colour  and  quality  of  french  fries  and  potato 
chips  made  from  these  lines  will  be  evaluated  in  April,  1996  to  see  which  lines  retain  acceptable 
processing  quality  for  the  longest  period  of  time. 

Screening  advanced  breeding  lines  for  resistance  to  storage  diseases 
The  Consortium  Storage  Trial  was  established  for  the  first  time  in  CES  rooms  in  September  1995. 

Two  standard  cultivars,  “Russet  Burbank”  and  “Shepody”;  and  10  advanced  breeding  lines, 
FDV9328-1 1,  FV9307-3,  FV9633-6,  FV9650-1,  ND2937-3,  ND3001-2,  TXAV657-27,  V0001- 
8,  V0056-1,  and  WIS  74-7  were  treated  with  CPIC  and  put  into  a   CES  room  with  fluctuating 
humid  conditions  to  determine  how  resistant  they  were  to  diseases  that  become  more  severe  in 
storage.  Final  results  will  be  available  in  1996. 

Effect  of  bleach  dip  treatments  on  stored  carrots 
The  registration  of  benomyl  (Benlate)  as  a   post-harvest  dip  was  withdrawn  in  1994. 
Unfortunately  it  was  the  only  fungicide  available  to  carrot  growers  for  disease  control,  therefore, 
alternative  disease  control  strategies  must  be  developed. 

A   storage  trial  was  set  up  in  the  fall  of  1994  to  determine  how  bleach  dip  treatments,  and  post- 
harvest  conditions  affect  the  moisture,  colour,  sugar  content,  taste  and  level  of  disease  of 

cellophane  bagged  carrots.  Two  varieties  of  carrot,  “Nantes  616”  and  “Presto”,  were  loaded 
from  a   commercial  carrot  field  into  pallet  boxes  and  brought  back  to  CDC-S.  The  carrots  were 
either  washed  then  dipped  into  0,  0.01,  0.1,  1,  100  or  1000  ppm  sodium  hypochlorite  or  stored 
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unwashed.  Half  of  the  carrots  were  stored  in  bulk  while  the  other  half  were  wrapped  in  two 

pound  cellophane  packages.  All  carrots  were  stored  at  2°C  in  high  relative  humidity  (95%). 
Each  treatment  was  equally  sub-divided  and  put  into  one  of  two  storage  rooms.  Levels  of 
temperature  and  humidity  were  steadily  maintained  in  one  and  forced  to  fluctuate  in  the  second. 

Final  evaulations  showed  that  levels  of  disease  were  lowest  on  carrots  that  had  been  dipped  in 

either  0.1  or  1.0  ppm  sodium  hypochlorite.  Dipping  carrots  in  stronger  concentrations  of  the 
disinfectant  adversely  affected  the  colour  and  flavour  in  taste  panel  tests. 

The  trial  was  repeated  in  1995  using  different  levels  of  sodium  hypochlorite.  Three  varieties  of 

carrot,  “Caro-Choice”,  “Eagle”  and  “Kamaran”,  were  grown  for  the  trial  at  CDC-S,  harvested 
mechanically  into  Vi  ton  pallet  boxes,  and  loaded  in  bulk  into  CES  rooms  at  2°C  with  levels  of 
relative  humidity  at  95%.  Carrots  were  removed  from  the  pallet  boxes,  washed,  dipped  into  0, 
0.05,  0.1,  0.5,  1.0,  5,  10,  100  and  1000  ppm  and  packaged  into  cellophane  bags  and  stored  as 
they  were  in  1994.  Data  analysis  is  pending. 

Experiments  with  modified  atmosphere  packaging  (MAP)  films 
Experiments  were  conducted  to  test  the  effects  of  different  gas  concentrations  on  levels  of 

bacteria  growing  on  different  fresh  vegetables  stored  at  5°C  in  MAP  films.  To  do  this,  100  gram 
samples  of  carrot,  cauliflower,  cabbage,  and  broccoli  were  blended  into  1000  ml  of  deionized 
water.  Each  solution  was  then  serially  diluted,  plated  on  standard  plate  count  agar,  and  numbers 
of  colony  forming  units  (CFU)  calculated.  Numbers  of  CFU  per  gram  of  sample  were  recorded 
for  each  commodity  coming  in  from  the  field  and  for  produce  that  had  been  stored  either  in  a 

vacuum,  or  in  high  or  low  barrier  MAP  packages  filled  2%02-2%C02,  2%02-5%C02,  2%02- 
10%CO2,  5%02-2%C02,  5%02-5%C02,  5%02-10%C02,  10%02-2%C02 ,   and  finally  10%O2- 
5%C02  for  1   to  4   weeks.  Analysis  of  all  of  the  data  collected  in  1995  showed  that  the  low  barrier 
film  was  not  very  effective  in  limiting  bacterial  growth  inside  sealed  MAP  films.  Analysis  showed 
that  levels  of  bacteria  remained  lowest  for  the  duration  of  the  experiment  on  produce  that  had 
been  wrapped  in  high  barrier  film  packages  that  were  initially  filled  with  10%O2.  This  trend  was 
quite  consistent  and  was  seen  on  each  stored  commodity.  Clearly,  more  gas  concentrations  need 
to  be  tested  to  find  the  optimal  levels  for  storing  produce  in  high  barrier  MAP  packaging  film. 

Technology  Transfer  Activities 

Routine  queries  about  potato  and  vegetable  diseases  and  about  storing  potatoes,  carrots  and  other 
garden  vegetables  were  dealt  with  as  they  arose.  Specific  storage  problems  were  investigated  at 

individual  grower’s  or  processor’s  request  or  when  samples  were  taken  for  fungicide  resistance 
testing.  Growers  were  sent  a   final  coded  report  which  summarized  the  results  of  thiabendazole 
resistance  testing  for  the  entire  province  of  Alberta.  Growers  were  also  advised  about  their  own 
specific  situation  regarding  fungicide  resistance  when  the  final  report  was  sent  to  them. 
Alternative  strategies  for  disease  control  were  discussed  with  growers  that  had  a   problem. 

Seminars  were  given  as  requested.  A   presentation  summarizing  results  from  the  storage 
management  trials  for  silver  scurf  of  potato  was  presented  at  the  grand  opening  of  new  storage 

facilities  at  the  Edmonton  Potato  Grower’s  Association.  A   seminar  describing  the  symptoms  and 
epidemiology  of  blossom  blight  was  given  to  both  the  Northern  and  Southern  Alberta  Alfalfa 

Grower’s  Associations.  A   chapter  on  potato  diseases  was  edited  for  the  Guidelines  for  the Control  of  Plant  Diseases  in  Western  Canada. 
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The  Post-Harvest  Scientist  finished  his  term  as  the  secretary  for  the  Western  Committee  on  Plant 
Diseases  in  1995.  Participation  continues  on  the  Alberta  Potato  Research  Committee,  and  the 
Storage  Committee  of  the  Prairie  Potato  Council. 

Forage  Crops  Program 
Program  Leader:  H.  Najda?0 Technologist:  A.  Kruger 

The  Field  Crops  Program  at  the  Crop  Diversification  Centre  -   South  (CDC-S)  is  part  of  the 
Forages  Unit  administered  through  the  Field  Crop  Development  Centre  in  Lacombe.  The  program 

conducts  research  to  provide  up-to-date  information  on  traditional  forage  crops.  Alternate  uses  of 
these  crops  for  seed  production,  annual  forage,  silage,  plowdown  and  reclamation  are  also 
investigated  as  possible  cropping  options  for  the  producer.  As  well,  a   small  component  of  the 

program  conducts  cereal  and  oilseed  testing  at  the  CDC-S  and  at  Standard  Comer. 

Research  involving  over  100  irrigated  and  dryland  trials  were  conducted  at  various  locations  in 

southern  Alberta.  Testing  sites  are  located  at  the  CDC-S,  Brooks,  the  CDC-S  Substation  at  Bow 
Island  and  near  Standard. 

Several  trials  were  conducted  in  cooperation  with  other  research  institutions  and  agencies.  These 

include  the  Agriculture  and  Agri-Food  Canada  Research  Stations  (AAFC)  at  Swift  Current 
(triticale  coop),  Lethbridge  (annual  legumes)  and  Lacombe  (oat  breeding,  oat  and  pea  silage),  and 
the  Field  Crop  Development  Center,  Alberta  Agriculture  Food  and  Rural  Development  (AAFRD) 
at  Lacombe  (forages,  cereals  and  oilseeds).  We  assist  the  Chinook  Applied  Research  Association 
(CARA)  in  forage,  cereal  and  special  crops  research.  New  crop  varieties  from  universities, 
research  agencies  and  private  industry  in  Canada,  the  United  States  and  Europe  are  also  tested. 

The  Field  Crops  Agronomist  provides  service  to  other  AAFRD  staff  and  to  producer  and  com- 
modity organizations.  Details  of  research  trials  are  presented  in  Field  Crops  Cultural  and 

Cultivar  Trials ,   1995,  CDC-S  Pamphlet  96-9. 

Research  Projects 

Perennial  Forage  Crop  Studies 

Perennial  forage  variety  testing 
This  was  the  fifth  production  year  of  this  province-wide  program  evaluating  perennial  forage 
species  and  varieties  funded  by  AAFRD  and  coordinated  by  the  Forages  Unit,  Field  Crop 
Development  Center  at  Lacombe.  Species  tested  include  alfalfa,  bromegrass,  the  wheatgrasses, 

timothy  and  orchard  grass.  The  Field  Crops  Program,  at  CDC-S,  is  responsible  for  conducting 
trials  at  three  dryland  (Bow  Island,  Brooks  and  Standard)  and  two  irrigated  (Bow  Island  and 
Brooks)  sites.  We  also  compile  and  analyze  data  from  all  the  provincial  sites  and  prepare  the 

50  nadja@agric.gov.ab.ca 

51  kruger@agric.gov.ab.ca 
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annual  report  for  the  Alberta  Forage  Variety  Committee  of  the  Alberta  Forage  Council.  This 
program  was  initiated  to  provide  data  that  would  allow  producers  to  select  from  the  newest 
forage  varieties  available.  Data  have  indicated  that  there  are  significant  differences  in  variety 
performance  from  one  area  of  the  province  to  another.  Results  of  the  trials  are  now  available  to 
the  producer  in  the  updated  Agrifax  pamphlet  Varieties  of  Perennial  Hay  and  Pasture  Crops  for 
Alberta  Agdex  120/32.  As  well,  this  information  is  available  on  the  Internet  at  the  AAFRD  site: 
http://www.agric.gov.ab.ca 

The  Western  Forage  Testing  program  was  initiated  in  1995.  This  is  a   three-province  (Alberta, 
Saskatchewan  and  Manitoba)  cooperative  venture  which  tests  forage  varieties  for  registration 
purposes.  Once  the  program  is  underway,  information  generated  will  provide  a   basis  for 

registration  and  in  most  cases,  enough  location  years  to  provide  data  for  particular  agro-climatic 
areas.  This  efficiency  will  eliminate  a   minimum  of  four  years  testing  over  previous  testing 

programs. 

Perennial  forage  seed  production  under  irrigation 
This  has  become  a   major  area  of  research  in  southern  Alberta.  Many  seed  companies  from  the 
United  States  and  Europe  are  now  contracting  production  acres  in  Alberta  under  irrigation. 

Adaptability  trials  on  Kentucky  bluegrass,  tall  fescue,  fine-leaved  fescue  and  perennii  ryegrass 
were  conducted  at  Brooks  and  Bow  Island.  Through  a   Farming  for  the  Future  grant  and  in 

cooperation  with  R.C.  McKenzie  of  the  CDC-S,  experiments  were  established  to  investigate  the 
effects  of  row  spacing,  seeding  rates,  fertilizer,  irrigation,  companion  cropping  and  post-harvest 
management  in  grass  seed  production.  First  year  results  of  the  row  spacing  and  seeding  rate  study 
of  Kentucky  bluegrass  have  shown  that  a   row  spacing  of  40  cm  yielded  the  highest  regardless  of 

seeding  rates  ranging  from  100-400  seeds/meter.  However,  by  the  second  year,  yields  tended  to 
be  higher  at  the  lower  seeding  rates  and  wider  row  spacings.  Seed  yields  of  Kentucky  bluegrass 
for  two  years  following  establishment  with  various  companion  crops  were  half  of  those  to  a 
monocrop  seeding  of  Kentucky  bluegrass.  We  have  also  started  to  test  seed  performance  of 
different  varieties  and  selections  for  seed  companies  in  Canada,  the  United  States  andEurope. 

Annual  Forage  Crop  Studies 

Silage  trials 
In  1995,  several  cultivar  trials  were  conducted  on  cereals  for  use  as  forage.  These  included  barley, 
oats,  utility  wheat,  and  triticale.  This  was  the  eighth  year  of  testing  and  results  are  provided  to 
producers  throughout  southern  Alberta.  All  these  trials  are  conducted  under  irrigation. 

Over  the  years  the  highest  yielding  six-row  barleys  have  been  “Duel”,  “Johnston”,  “Virden”, 
“Argyle”,  and  “Noble”  respectively,  yielding  8%  or  higher  than  the  check  Galt.  Of  the  two-row 
barleys  tested,  “CDC  Richard”,  a   hulless  variety,  was  the  highest  yielding  at  4%  higher  than 
“Galt”  ‘Wapiti”  was  the  highest  yielding  triticale  tested  over  9   years  yielding  20%  higher  than  the 
check  “Neepawa”.  Of  the  wheats  tested,  “Neepawa”  had  the  highest  yield.  “AC  Mustang”,  a 
newly  registered  oat  had  a   5%  higher  silage  yield  than  the  check  “Foothill”  in  1995. 

Cultivar  studies 

Research  on  annual  forages  continued  to  look  at  the  potential  of  foreign  legumes  for  forage, 
plowdown  and/or  reclamation  use.  Several  species  from  the  U.S.A.  and  Australia  show  promise. 
At  Brooks  the  highest  yielding  species  were  Bigbee  berseem  clover,  Nitro  annual  alfalfa,  Felix 
Persian  clover  and  hairy  vetch.  This  cooperative  project  headed  by  J.  Fraser  of  Agriculture  and 
Agri-Food  Canada,  Lethbridge,  was  completed  in  1995. 
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A   cooperative  provincial  study  headed  by  S.  Kibite  of  Agriculture  and  Agri-Food  Canada  of 
Lacombe  dealing  with  forage  oats  was  concluded.  Through  this  effort  a   new  dual  purpose  feed 
oat,  AC  Mustang  has  been  registered  and  is  now  available  for  producer  use.  This  new  oat  was 
tested  in  1995  silage  trials  alone  and  in  combination  with  two  fieldpea  varieties  to  determine  yield 
and  quality  attributes. 

Cereal  and  Oilseed  Cultivar  Evaluation 

Cereal  and  Oilseed  Regional  Tests 
Trials  coordinated  by  the  Cereals  and  Oilseeds  Unit  at  the  Field  Crop  Development  Center  of 
AAFRD  at  Lacombe  are  used  to  evaluate  all  currently  used  cultivars,  new  cultivars,  and  breeding 
lines  of  hard  red  spring  wheat,  durum  wheat,  utility  wheat,  barley,  oats,  triticale,  flax,  and  canola. 

The  CDC-S  is  responsible  for  an  irrigated  site  at  Brooks  and  a   dryland  site  at  Standard.  Informa- 
tion from  these  trials  conducted  at  sites  province-wide  is  used  by  the  Cereal  and  Oilseed  Advisory 

Committee  to  annually  update  the  factsheet  Varieties  of  Cereal  and  Oilseed  Crops  for  Alberta 
Agdex  100/132.  Funding  for  these  trials  is  provided  in  part  by  the  Agronomy  Center  in  Edmonton 
and  the  County  of  Wheatland  Agriculture  Services  Board. 

Several  six-row  barley  varieties  have  consistently  performed  well  at  Brooks.  They  are  “Tukwa”, 
“Galt”,  “Brier”,  “AC  Buffalo”,  “AC  Lacombe”  and  ‘Heartland”. 

Other  Cereal  Trials 

The  CDC-S  cooperates  with  the  Cereals  and  Oilseeds  Unit  at  the  Field  Crop  Development  Center, 
AAFRD,  in  their  breeding  programs  for  two-row  and  six-row  barley  and  semi-dwarf  barley, 
triticale,  winter  triticale,  and  winter  wheat.  The  progeny  and  advanced  line  tests  provide 
agronomic  data  used  for  the  registration  of  varieties  suitable  for  irrigated  areas.  Triticale  grain 
trials  are  conducted  under  the  Prairie  Registration  Recommending  Committee  on  Grain  testing 
program,  which  is  coordinated  by  the  AAFC  Research  Station  at  Swift  Current,  Saskatchewan. 

Technology  Transfer  Services 

The  program  leader  provides  extension  service  to  growers  and  industry  personnel.  In  1995, 
presentations  were  made  at  several  industry  and  producer  meetings  and  provincial  advisory 
committees.  One  scientific  publication  was  co-authored  on  the  release  of  the  new  oat  variety  AC 
Mustang.  A   scientific  presentation  was  made  at  an  international  scientific  conference  on  irrigated 

grass  seed  research  being  conducted  at  the  CDC-S.  Two  information  pamphlets  on  forage  variety 
performance  were  updated. 

The  program  leader  participated  on  the  Forage  Product  Team,  the  Alberta  Forage  Variety 
Committee,  the  Cereal  and  Oilseed  Testing  Committee,  the  Forage  Association  Grant  Committee, 
the  Agriculture  Technology  Advisory  Committee  of  the  Lethbridge  Community  College,  the 
board  of  the  Chinnok  Applied  Research  Association  and  the  International  Grassland  Congress 
Conference  Alberta  Tour  Committee.  As  well,  the  program  leader  participated  in  seed  judging  for 
the  North  American  Seed  Fair  held  at  Ag-Expo,  Lethbridge. 
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Publications  and  Presentations  - 1995 
Abstracts 

Bains,  P.S.,  V.S.  Bisht  and  D.A.  Benard.  1995.  Epidemiology  and  fungicidal  control  of 
silver  scurf  of  potato.  Global  Conference  on  Advances  in  Research  on  Plant  Diseases 

and  their  Management,  February  12-17,  1995.  Udaipur,  India. 

Bains,  P.S.,  V.S.  Bisht,  and  D.A.  Benard.  1995.  Epidemiology  and  fungicidal  control  of 
silver  scurf  of  potato.  Presentation  at  the  Global  Conference  on  Advances  in  Research 
on  Plant  Diseases  and  Their  Management,  pi 25  (Abstr.  X.2),  Udaipur,  India. 

Benard,  D   ,   V.S.  Bisht,  and  P.S.  Bains.  1995.  Further  studies  on  soil  survival  and  host  range  of 
Helminthosporium  solani.  (Abstr.)  Canadian  Journal  of  Plant  Pathology  17  (3):  289. 
[Presentation  at  the  Annual  meeting  of  the  Plant  Pathology.  Soc.  Of  Alberta,  Edmonton, 

Alberta,  7-9  Nov,  1994] 

Bisht,  V.S.  and  P.S.  Bains.  1995.  Silver  Scurf  of  Potato:  disease  dynamics  over 
generations  and  fungicidal  control  in  the  field.  (Abst.).  Canadian  Journal  of  Plant 
Pathology  17  (3):  289.  [Presentation  at  the  Annual  meeting  of  the  Plant  Pathol.  Soc. 
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Appendix  i 

Meteorological  Report 
Nigel  Seymour 

Introduction 

The  Alberta  Agriculture,  Food  and  Rural  Development's  Crop  Diversification  Centre  -   South 
(CDC-S)  operates  two  automated  weather  stations;  one  at  the  Centre  southeast  of  Brooks  and 
another  at  the  sub-station  southwest  of  Bow  Island. 

Brooks  (CDC-S) 

The  average  of  the  mean  monthly  temperatures  for  Brooks  in  1995  (Table  1)  was  only  0.2°C 
below  the  long-term  average.  Mean  temperatures  deviated  from  the  30  year  average  by  only  a 
few  degrees  throughout  the  year,  the  greatest  deviation  was  December  when  the  mean 

temperature  was  5. 1   °C  below  the  thirty  year  average  mean  for  December. 

Precipitation  is  measured  with  two  instruments  at  the  Brooks  station.  The  Tipping  Bucket  Rain 
Gauge  (TBRG)  which  is  very  accurate  in  reading  rainfall  to  0.2  mm.  but  is  not  reliable  for 

recording  snowfall.  The  Fischer-Porter  Weighing  Gauge  (F&P)  provides  an  accurate  reading  for 
snowfall.  Table  1   indicates  that  the  actual  precipitation  last  year  was  less  than  the  30  year 
average  by  approximately  90  mm.  While  May,  July  and  August  were  greater  than  30  year 
averages  the  remainder  were  less,  particularly  early  in  the  year. 
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Table  1.  1995  Brooks  (ASCHRC)  Weather  Data 

Temperatures  (°C) 

Precipitation  (mm) 

1995  Extremes Ave.  Maximum Ave.  Minimum Means 1995 
1961-90 

Max Min 1995 
30yr 

av 

1995 

30yr 

av 

1995 

30yr 

av 

TBRG 
F&P 

30yrav 

January 8.7 
-27.3 

-5.0 
-6.9 

-17.1 -18.1 -11.0 -12.5 

n/a 3.4 
18.4 

February 15.3 

-24.1 

1.6 

-2.4 
-11.3 -13.9 

-4.9 -8.2 

n/a 2.2 
11.9 March 18.2 

-30.5 

5.8 3.1 

-9.0 
-8.5 -1.6 

-2.7 

n/a 

4.2 

17.0 

April 
18.5 

-9.6 

11.1 12.2 

-1.9 
-2.0 

4.6 5.1 15.2 16.5 26.9 
May 

31.7 

-2.9 

18.2 18.7 4.0 
4.0 

11.1 
11.4 

50.4 
44.1 

39.1 

June 29.4 
1.3 

23.6 23.0 
8.9 

8.8 
16.2 

15.9 26.2 
22.4 

65.4 

July 31.1 6.1 24.9 25.9 
11.4 

10.8 18.1 18.3 50.6 46.7 38.0 

August 32.0 5.0 
24.1 25.2 9.4 9.7 16.8 17.5 61.8 59.1 36.3 

September 30.5 

-5.3 

20.9 18.9 4.7 4.2 
12.8 

11.6 11.0 11.7 38.8 

October 19.8 

-13.4 

12.0 13.6 

-1.1 

-0.9 

5.5 6.3 19.0 15.7 
15.8 

November 16.8 

-21.9 
0.5 

2.1 

-10.5 

-9.5 
-5.0 -3.7 

n/a 
13.5 

14.9 
December 3.1 

-31.5 

-9.9 
-4.6 

-21.0 -16.0 
-15.4 -10.3 

n/a 10.8 18.4 

Ave. 21.3 

-12.8 

10.7 10.7 

-2.8 
-2.6 

3.9 4.1 

Tot. 
n/a 

250 341 

Temperature  dataloggers  had  malfunctioned  on  December  18th  and  19th  and  data  for  those  two  days  are 
missing.  Though  this  may  have  some  effect  on  the  December  figures,  the  difference  should  be  minimal. 

The  final  spring  frost  of  1995  occurred  on  May  26th  (-1.9°C) .   The  first  autumn  frost  was 
-1  8°C  on  September  20th,  giving  a   total  of  116  frost-free  days  in  1995.  This  is  the  same  as  the  30  year  averag 
(1951-80)  of  1 16  frost-free  days  (May  21st  to  September  15*). 

A   pamphlet  published  by  the  Alberta  Com  Committee  in  1976  suggests  that  Brooks  usually  receives  between 
2200  and  2300  CHU's.  The  total  number  of  CHU  recorded  at  Brooks  in  1995  was  2356. 

Bow  Island  (Sub-station) 

At  the  Bow  Island  sub-station,  the  trends  in  daily  average  temperatures  were  similar  to  those  at  Brooks  (Tab 
2).  Most  months  were  slightly  cooler  than  the  thirty-year  averages  for  Bow  Island. 
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The  last  recorded  frost  was  -1.5°C  on  May  13th  and  the  first  autumn  frost  (-0.1°C)  occurred  on  September  19th, 
for  a   total  of  129  frost-free  days  in  1995  -   just  above  the  1951-80  average  growing  season  at  Bow  Island  of 

125  days  (May  17th  to  September  20th).  The  total  CHU's  recorded  in  1995  was  2206,  below  the  average  of 
2400,  estimated  by  the  Alberta  Com  Committee  (1976). 

Annual  precipitation  at  Bow  Island  was  240.2  mm.  -   about  90  mm.  below  the  30  year  average  for  Bow  Island 
(Table  2). 

Table  2.  1995  Bow  Island  Weather  Data 

Temperatures  (*C) 

Precipitation  (mm) 

1995  Extremes Ave.  Maximum Ave.  Minimum 
Means 

1995 
1961-90  ! 

Max Min 1995 

30yr 

av 

1995 

30yr 

av 

1995 

30yr 

av 

TBRG 
30yrav 

January 9.1 

-23.0 

-3.1 
-5.2 

-14.2 -15.9 

-8.7 

-10.6 

3.8 

1.6 

February 17.8 

-25.7 

2.4 

-0.8 -9.8 
-11.7 

-3.7 

-6.3 

0.0 

11.3 

March 17.2 

-28.8 

6.1 4.7 

-8.1 

-6.6 -1.0 -0.9 

2.3 

13.1 
April 17.2 

-8.4 

10.5 12.5 

-1.8 

0.2 
4.4 6.6 16.5 34.2 

May 31.5 

-2.3 

17.6 19.2 4.5 

5.5 

11.1 12.4 49.5 44.9 

June 29.5 1.1 22.6 24.4 8.7 10.7 15.6 17.6 33.5 

69.8  I 

July 28.8 
4.9 

23.9 27.6 10.4 
12.1 

17.2 19.7 
41.1 

30.9  ! 
August 30.1 

3.4 24.0 
27.1 8.2 

11.9 16.1 
19.6 42.2 32.4  i 

September 30.5 

-6.8 

20.1 20.2 
4.2 

5.6 12.1 12.9 
11.7 

30.4  1 

October 30.6 

-10.6 

11.6 15.0 

-0.3 

0.5 5.7 

7.6 

29.2 

12.3  | 

November 19.3 

-22.7 

3.0 4.7 

-8.2 -6.6 
-2.6 

-1.0 

8.4 12.8  1 

December 4.3 

-30.2 

-6.4 

-2.8 

-17.2 -13.0 
-11.8 

-7.9 

2.0 

19.0  | 

! 

Ave. 22.2 
-12.4 

11.0 
12.2 

-2.0 
-0.6 

4.5 

5.8 

Tot 

240 

330 
i 
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